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ABBREVIATIONS. 

Abbreviations to designate member- 
ship, 105. 

Abebt, S. Thayer.— On Committee, 
69. 

Accuracy of Measurement as in- 
creased by repetition, by S. S. 
Haight, 67, 88. 

Additions to Library and Museum. 
(See Library. ) 

— to List of Members. (See List.) 
Address of Members, Changes and 

Corrections of. (See List. ) 
Amendments to By-Laws. (See By- 
Laws.) 

— to Constitution. (See Constitu- 

tion. ) 

American Institute of Mining Engi- 
neers, 29, 105, 112. 

American Society of Mechanical Engi- 
neers, 105, 112. 

Andrews, E. R.— Communication by, 
65.— Discussion by, 66, 76. 

Andrews, John W. — Admitted as 
Member, 50, 54. 

Annual Address, by President Ashbel 
Welch, 65. 

Annual Meeting, 2. (See Minutes of 
Meetings). 

Asserson, Peter C. — Admitted as 
Member, 87, 95. 

Auchincloss, W. S.— Paper by, 55. 

Averaging Machine, by W. S. Auchin- 
closs, 55. 

Baker, William Herbert.— Admitted 

as Member, 101, 108. 
Ballots for Amendments to By-Laws, 

56. 

— for Amendments to Constitution, 

53. 

— for Members, 1, 37, 54, 56, 70, 81, 

87, 101, 112, 117. 

— for place of Convention, 2. 

— on advisability that Board of Di- 

tectors should nominate Engi- 
neers to serve on professional 
boards, 101. 

Barnard, John G. — Death announced, 
72, 80. 

Bates, Onward. — Admitted as Mem- 
ber, 1, 50. 



BIXBY. 

Bixby, William Herbert. — Admitted 
as Member, 56, 85. 

Blanc, Frederic Nicholas.— Admit- 
ted as Junior, 87, 95. 

Blunden, Henry D. — Paper by, 104. 

Board of Direction.— Annual Report, 
2, 37.— Minutes of. (See Min- 
utes).— Report on Tests of Ma- 
terials, 18. 

Bogart, James Peter.— Admitted as 
Junior, 1, 51. 

Bogart, John.— Discussion by, 15, 66, 
71, 76, 103.— Elected Secretary 
and Librarian, 3.— On Com- 
mittee, 1, 56. — Opens Annual 
Convention, 63. — Proposes 
Amendment to Constitution, 
111.— Report by, 43. 

Boller, A. P.— Discussion by, 66.— 
On Committee, 20.— Paper by, 
56. 

Bonntn, William Winofeeld. —Ad- 
mitted as Member, 1, 50. 

Bouscaren, G.— Discussion by, 8. 

Bowie, Augustus Jbse. — Admitted 
as Member, ll£<<n.6. 

Bradley, Timothy Cookson. — Ad- 
mitted as Member. 117. 

Bridges, Highway, by James Owen, 
67, 81. 

Bridges, Iron, Care and Maintenance 
of, by Henry D. Blunden, 104. 

Bridges, Lyman. — Discussion by, 26, 
66.— Paper by, 55. 

Briggs, A. D.— Death announced, 43. 

Briggs, Robebt. — Death announced, 
96, 101. 

Buck, Leffert L. — Norman Medal 
awarded to, 72, 101. 

Budge, Enrique. — Admitted as Mem- 
ber 37 79 

Building Fund, 38, 46, 47, 82, 89, 
113. 

BURGWYN, COLLINSON PlERREPONT ED- 
WARDS. — Admitted as Member, 
112, 116. 

Burnet, George, Jr. — Admitted as 
Member, 50, 54. 

Burns, Edward Cook. — Admitted as 
Member, 87, 100. 

By-Laws, Amendments adopted, 56. 
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CALKINS. 

Calkins, Frank Augustus.— Admitted 
as Member, 56, 108. 

Campbell, John C.— Discussion by, 
55, 104. 

Cabtwbight, Henry. —Death an- 
nounced, 43. 

Cabt, Edgab Sheldon. —Admitted 
as Member, 112, 116. 

Casey, Thomas L.— Address by, 64, 
65. — Discussion by, 66. — Elected 
Director, 3.— On Committee, 57, 
69. — Presides at Convention, 63, 
65, 66, 67. 

Cements, Uniform System for Tests 
of, 2, 64. 

Chanute, O. —Discussion by, 12, 66, 
76, 117.- On Committee, 55, 56— 
Paper by, 87. —Resolution by, 29- 

Clark, David Dexteb.— Admitted as 
Member, 87, 100. 

Clark, Iba E.— Death announced, 87, 
96.— Memoir of, 92. 

Clarke, Thomas C. —Discussion by, 
37, 55, 66, 117.— On Committee, 
20. — Presides at Meeting, 53. 

Clement, Frank Hudson. -Admitted 
as Member, 112, 116. 

Coffin, A. — Discussion by, 66, 72. 

Cohen, M. Discussion by, 66. 

Collingwood, F. -Discussion by, 24, 
37, 66, 76.- On Committee, 20. 

Committee on Finance, 2, 11, 47, 57. 

— on Gauging of Streams, Report by, 

and Committee discontinued, 17. 

— on Library, 57. 

— on Memorial of A. L. Holley, 65. 

— on Nominations, 72, 107. 

— on Preservation of Timber, 7, 56, 

65, 66. 

— on Uniform Standard Time, 4, 57, 

72. 

— on Uniform System for Tests of 

Cement, 2, 64. 
Compounding Dues. (See Dues.) 
Compton, Alfred G. — Discussion by 

87. 
Constitution, Amendments adopted, 

53.— Proposed, 8, 12, 17, 111, 112. 
Convention, Annual, 2, 41, 57, 63. 

(See Minutes.) 
Cooper, Theodore. — Discussion by, 

13, 14, 15, 26, 66, 87, 104. 
CoRTHELL, E. L.~ Discussion by, 66, 

81. 
Croes, J. James R.— Discussion by, 

14, 16, 66, 117.— Elected Treas- 
urer, 3. — On Committee, 57. — 
Paper by, 117. — Presides at Meet- 
ing, 111. —Proposes Amendment 



CURRIE. 

to the Constitution, 111. — Report 

by, 17. 
Currte, D. M.— Proposes Amendment 

to the Constitution, 112. 
Curtis, William Geddings. — Admitted 

as Member, 70, 85. 

Dabney, Frederick G.— Admitted as 
Member, 112, 116. 

Davis, Chester B. — Admitted as 
Member, 37, 50. 

Davis, Joseph P. — Discussion by, 37, 
55, 66, 104, 117.— Elected Direc- 
tor, 3.— On Committee, 57.— Pro- 
poses Amendment to the Consti- 
tution, 111, 112.— Report by, 11, 
47. 

Dawson, William Bell. — Paper by, 
103. 

Death of Members. (See List ) 

Dempster, A.— Discussion by, 66, 72. 

Dennis, William Hooper. — Admitted 
as Member, 87. 

Direction, Board of. (See Board.) 

Diving Apparatus, 101. 

Doane, Thomas.— Admitted as Mem- 
ber, 81, 85. 

Dresser, George W.- Discussion by, 
16, 55.— Elected Director, 3.- 
On Committee, 1, 56, 57.— Pre- 
sides at Meeting, 70. 

Du Barry, Edmund L.— On Committee, 
69. 

Dues, Arrears of, 57* 58.— Compound- 
ing, 8, 29, 56, 107, 111. 

Duncklee, J. B.— On Committee, 69. 

Eads, James B. — Elected Vice-Presi- 
dent, 3. 

Egleston, Thomas.— Discussion by, 
64, 66, 72, 75, 76.— On Committee, 
20. 

Ellis, Theodore G. — Discussion by, 
7.— Report by, 17. 

Emeby, Chables E.— Discussion by, 
37, 71, 87, 104, 117.— On Com- 
mittee, 1, 56. — Proposes Amend- 
ment to the Constitution, 112. 

Fabgo, William G. — Death an- 
nounced, 43. 

Fabquhab, F. U.— On Committee, 69. 
Presides at Convention, 66. 

Fellowship Fund, 12, 46. 

Felton, Samuel L. — Admitted as 
Member^ 1, 50. 

Fink, Albebt. — On Committee, 72. 

Fisher, Charles H.— Discussion by, 
14. 
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FLAD. 

Flad, Henky. — Proposes Amendment 
to the Constitution, 112. 

Fleming Sandpord. — Discussion by, 
75.— On Committee, 72.— Report 
by, 4, 72. 

Flow of Water of Sudbury River, Ex- 
periments on the, by A. Fteley 
and E. P. Stearns, 67. 

Forney, M. N. — Discussion by, 87. 

Forshey, Caleb G. — Death an- 
nounced, 62, 70. 

Francis, J. B.— Discussion by, 66. — 
Resolution by, 75. 

Franklin Institute, 88, 104, 105, 106. 

Freeman, John Ripley. —Admitted as 
Junior, 81, 85. 

Freight, Increased Efficiency of Rail- 
ways for the Transportation of, 
by William P. Shinn, 117. 

Fremaux, Leon Joseph. —Admitted 
as Member, 81. 

Frost, George Henry. — Admitted as 
Associate, 1, 51. 

Fteley, A-— Paper by, 67. 

Fund, Building, 38, 46, 47, 82, 89, 
113. 

— Fellowship, 12, 46. 

— General, 46. 

Garay, Francisco de. — Paper by, 104. 

Gardiner, Edmund Le Breton. — Ad- 
mitted as Member, 81, 85. 

Gauging of Streams, Committee on, 
reports and is discontinued, 17. 

Gielow, Henry J. —Admitted as Mem- 
ber, 117, 123. 

Gleim, Charles O.— Description of 
Railroad Ties by, 1. 

Gordon, Robert. — Admitted as Mem- ' 
ber, 37, 79. 

Gottlieb, A. — Discussion by, 66, 76. 
— On Committee, 72. 

Greene, Charles E. — Admitted as 
Member, 1, 50. 

Greene, George S. — Censor to award 
Norman Medal, 105. — Discussion 
by, 117. 

Greene, George S., Jr. -Discussion 
by, 55, 81, 117.— Elected Direc- 
tor, 3 —On Committee, 57.— Pro- 
poses Amendment to the Consti- 
tution, 111, 112. 

Haight, S S.— Paper by, 67, 88. 

Hall, G. Thomas. —Death announced, 
43. 

Hamilton, William G. — On Com- 
mittee, 55. -Resolution by, 6, 11. 

Harris, Henrique. — D^ath announced, 
104, 110. 



HARROD. 

Harrod, B.M.— Proposes Amendment 
to the Constitution, 112. 

Haswell, Charles H. — Discussion by, 
55, 71. 

Haviland, Arthur. — Admitted as Ju- 
nior, 1, 51. 

Hayes, Richard Somers.— Admitted 
as Member, 101, 108. 

Herschel, Clemens. — Discussion by, 
66. 

HiLGARD, J. E. — Discussion by, 75. — 
On Committee, 69. 

Hjortsberg, Maximilian. —Memoir of, 
118. 

Holley, Alexander Lyman— Death an- 
nounced, 37, 52. — Memorial Meet- 
ing, 105, 112. — Resolutions in 
memory of, 54. 

Horton, Horace E.— Admitted as 
Member, 101, 108. 

House of the Society, 37. 

Howell,. Charles W. — Death an- 
nounced, 62, 70.— Memoir of, 121. 

Hutton, William R.— Paper by, 71. 

Hyde, William B. — Death announced, 
96, 101. 

Institution of Civil Engineers.— Gift 
of Complete Proceedings, 58. 

Iron, Tests of. (See Tests of Struc- 
tural Materials.) 

Jaycox, Thomas W.— Admitted as 
Member, 1, 50. 

Katte, Walter. — Discussion by, 55. 

Keating, E. H. — Admitted as Mem- 
ber, 81, 85. — Discussion by, 117. 
— Paper by, 55. 

Keeper, Thomas C. — Elected Director, 
3. — On Committee, 57. 

Kelly, Cassius W. —Admitted as Ju- 
nior, 61. 

Kennedy, John.— Censor to award 
Norman Medal, 105. 

Kinney, Edward C. — Admitted as 
Member, 70, 79. 

Kloman, Andrew.— Death announced, 
43. 

Knap, Joseph Moss. — Admitted as 
Member, 56, 61. 

Lane, Moses— Death announced, 37, 
52. 

Larein, Edward. — Resignation of, 52. 

Latrobe, Charles H. — On Commit- 
tee, 72. 

Leach, Smith S. — Proposes Amend- 
ment to the Constitution, 112. 
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LE BARON. 

Le Baron, John Francis. —Admitted 
as Member, 81, 108. 

Lesaoe, Louis. — Admitted as Mem- 
ber, 50. 

Library.— Additions to, 58, 76, 82, 93, 
97, 107, 113, 121.— Committee on, 
57.— Publications and Papers re- 
ceived for, 48.— State of, 41. 

Life Membership, 8, 29, 56, 107,' 111. 

Light, Alexander L.— Admitted as 
Member, 50. 

Lindenthal, Gustav. — Admitted as 
Member, 70, 79. 

List of Members.— Additions to, 50, 
61, 85, 95, 100, 102, 108, 116, 123. 

— Changes and Corrections of Ad- 

dress, 51, 61, 79, 86, 96, 100, 
102, 109, 116, 123. 

— Deaths, 37, 52, 62, 80, 96, 110. 

— Resignations, 52. 

Locke, Augustus Woodbury. — Ad- 
mitted as Member, 81, 95. 

Lockwood, John. — Admitted as Asso- 
ciate, 56, 61. 

Ludlow, "William. — Admitted as 
Member, 87, 95. 

Macdonald, Charles.— Discussion by, 
104, 117.— On Committee, 55.— 
Presides at Meeting, 37 Resolu- 
tion by, 54. 

Mackenzie, William Bronard.— Ad- 
mitted as Junior, 81, 95. 

Mansfield, William. — Admitted as 
Member, 87. 

Manson, Marsden. — Admitted as 
Member, 101, 108. 

Martin, William Henry. — Admitted 
as Member, 54, 109. 

McCullom, Thomas Chalmers. — Ad- 
mitted as Member, 71, 79. 

McComb, David E. — On Committee, 
69. 

McMath, R. E.— Paper by, 37.— Pro- 
poses Amendment to the Consti- 
tution, 112. 

Meetings. — Of the Board of Direction. 
(See Minutes.) 

— Of the Society. (See Minutes.) 
Members. — Additions to. (See List.) 

—Ballots for. (See Ballots.)— 
Changes of Address. (See List.) 
— Deaths. (See List.) — Resigna- 
tions. (See List.) 
Membership. — Abbreviations to des- 
ignate, 105.— Statement of, 39. 

— Life, 8, 29, 56, 107, 111. 
Memoirs of Deceased Members, 89, 

91, 92, 118, 119, 121.— Ira Edgar 



MEMOIRS. 

Clark, 92.— Maximilian Hjorts- 
berg, 118. — Charles W. Howell, 
121. — Francis Laurens Vinton, 
91. — Max Maria, Baron von 
Weber, 89. — Norman A. Wil- 
liams, 92. —William W. Wright, 
119. 

Menocal, A. G. -On Committee, 69. — 
Paper by, 66. 

Merrill, William E.— Censor to 
award Norm n Medal, 105. — Dis- 
cussion by, 9. 

Metallic Behavior, A Peculiar Phase 
of, by O. E. Michaelis, 64. 

Metcalf, W. — Discussion by, 26. — On 
Committee, 20. 

Mexico, Drainage of the Valley of, by 
Francisco de Garay, 104. 

Michaelis, O. E. — Discussion by, 25, 
66, 72.— Paper by, 64, 67. -Pre- 
sides at Convention, 65. 

Miller, Samuel H.— Admitted as 
Member, 101, 102. 

Minutes of Annual Convention at 
Washington, May 16, 17, 18, 19, 
1882.— Called to order b.v John 
Bogart, Secretary of the Society ; 
chair taken temporarily by Ashbel 
Welch, President of the Society; 
Gen. H. G. Wright elected Chair- 
man of Convention ; Col. x T. D. 
Casey elected Chairman pro tem- 
pore, 63;— address by T. L. Casey; 
"A Peculiar Phase of Metallic 
Behavior," by O. E. Michaelis, 
read and discussed ; place for 
holding next Convention consid- 
ered ; report of Committee on 
Uniform System for Tests of Ce- 
ment, 64.— Second Session, 1:30 
p. m. : Report of Committee on 
Preservation of Timber, and dis- 
cussion ; visit to Capitol and 
offices of Coast and Geodetic Sur- 
vey, 66.— Third Session, 8 p. m.: 
Annual address by President 
Ashbel Welch; address by T. L. 
Casey in reference to Washington 
Monument ; visit to Washington 
Monument, the Sewerage Works 
and the Works for preparing 
Pavements for the City, 65. — 
Fourth Session, May 17, 2 p. m. : 
Discussion on Preservation of 
Timber; "Subaqueous Under- 
pinning, "by A. G. Menocal, read 
and discussed ; business meeting 
(see Minutes of Meetings).— Fifth 
Session, 8 p. m. : " Overflow of the 
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MINUTES. 

Mississippi River," by Lyman 
Bbidges, discussed ; Tests of Struc- 
tural Material discussed ; excur- 
sion to Mount Vernon ; visit to 
Washington Navy Yard, 66; recep- 
tion ; excursion to Cabin John 
Bridge and to Georgetown Plane 
and Caisson; reception at Execu- 
tive Mansion. - Sixth Session, May 
19, 4 p. m. : "The Hudson River 
Tunnel," by William Soot 
Smith, read and discussed; " Ex- 
periments on Flow of Water in 
Sudbury River," by A. Ftelby 
and F. P. Steabns.; ■« Targets for 
Rifle Ranges," by O. E. Michaelis; 
"Accuracy of Measurement as In- 
creased by Repetition," by S. S. 
Haight; " Highway Bridges," by 
James Owen, presented; adjourn- 
ment; excursion to Pen -Mar, 67; 
General Programme, 68; Commit- 
tees; Members in attendance, 69. 
Minutes of Meetings of the Board of 
Direction, 56, 81, 88, 104, 117. 

— January 4, 1882, Proposals consid- 

ered; action taken as to Arrears 
of Dues; as to Preservation of 
Timber; as to Tests of Materials; 
arrangements made for Annual 
Meeting ; appropriations made, 
56. 

— January 16, 1882, action taken as 

to Tests of Materials; as to Copy- 
right of Publications, 56. 

— January 25, 1882, Standing 

Committees appointed ; action 
taken as to Convention ; as to the 
Rowland Prize ; as to Tests of 
Materials ; appropriations made, 
57. 

— February 1, 1882, Proposals con- 

sidered, action taken as to Con- 
vention ; as to Rowland Prize ; as to 
Standard Time ; as to Tests of 
Materials, 57. 

— February 15, 1882, Proposals con- 

sidered ; action taken as to Tests 
of Materials, 57. 

— March 8, 1882, Proposals consid- 

ered ; action taken as to Arrears of 
Dues; as to Standard Time; as to 
Tests of Materials; as to gilt from 
Institution of Civil Engineers of 
the Proceedings of the Institute; 
appropriations made, 57. 

— March 29, 1882, Proposals consid- 

ered ; action taken as to Conven- 
tion; as to purchase of the Kirk- 



MINUTES. 

wood books ; as to Tests of Ma- 
terials, 58. 

April 5, 1882, Proposals consid- 
ered ; action taken as to Arrears 
of Dues: appropriations made, 
58. 

May 3, 1882, Proposals considered ; 
action taken as to purchase of 
Kirkwood books ; as to An- 
nual Convention; appropriations 
made, 81.. 

June 6, 1882, Proposals consid- 
ered; appropriations made; meet* 
ings of Society ordered sus- 
pended ; action taken as to Stand- 
ard time, 82. 

- June 23, 1882, action taken on re- 

quest of City of Philadelphia as 
to nomination of Engineers to 
serve on Advisory Boards, 88. 

- July 6, 1882, Proposals considered ; 

action taken as to nomination of 
Engineers to serve on Advisory 
Boards; action taken as to prepa- 
ration of Programme for Tests of 
Materials, 88. 

- August 8, 1882, Proposals consid- 

ered ; action taken as to pro- 
gramme for Tests of Materials; 
action taken as to nomination of 
Engineers to serve on Advisory 
Boards, 104. 

- September 22, 1882, action taken 

as to nomination of Engineers to 
serve on Advisory Boards; as to 
joint meeting of Engineering 
Societies in memory oi A. L. 
Holley, 105. 

- October 3, 1882, Proposals consid- 

ered; action taken as to abbrevia- 
tions to designate membership; 
Board of Censors to award Nor- 
man Medal appointed; appropri- 
ations made; letter received as to 
nomination of Engineers to serve 
upon Advisory Boards; resolu- 
tions adopted on announcement 
of the death of Ashbel Welch, 
President of the Society, 105. 

- October 18, 1882, action taken as 

to nomination of Engineers to 
serve upon Advisory Boards, 106. 

- October 31, 1882, Proposals con- 

sidered ; appropriations made ; 
action taken as to commutation 
of dues by one payment creating 
life membership, 107. 

- December 6, 1882, Proposals con- 

sidered ; appropriations made ; 
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MINUTES. 

Secretary requested to prepare 
Annual Report, 117. 
Minutes of Meetings of the Society, 
1, 37, 53, 70, 81, 87, 101, 103, 111, 
117. 

— January 4, 1882, Ballots canvassed ; 

Committee appointed to arrange 
• for Annual Meeting; Iron Cross- 
ties and Sleepers on PrussianRail- 
ways discussed, 1. 

— January 18, 1882, the Annual 

Meeting, Vice-President Ashbel 
Welch in the chair; Annual Re- 
ports of Board of Direction, of 
Treasurer and of Finance Com- 
mittee; Report of Committee on 
Uniform System for Tests of Ce- 
ments; Determination of Wash- 
ington as place for next Conven- 
tion, 1.; Election of Officers of 
the Society; Address of President 
Ashbel Welch, 2 ; Report of Cen- 
sors to award Norman Medal; 
Report of Committee on Uniform 
Standard of Time, 4; Resolutions 
as to Uniform Standard of Time, 
6; Discussion on Uniform Stand- 
ard of Time ; Report of Committee 
on Preservation of Timber, 7; 
Amendments to Constitution pro- 
viding for compounding of dues 
discussed, 8; not recommended 
for adoption; resolution as to life 
membership, 11; Amendment to 
Constitution as to Fellowship 
Fund discussed and recommend- 
ed for adoption; Amendment to 
Constitution increasing number 
of Directors discussed, 12; not 
recommended for adoption, 16; 
Amendment to Constitution in 
reference to time for proposing 
amendments, recommended for 
adoption; Report of Committee 
on Gauging of Streams; Lunch; 
Report of Board of Direction on 
Subject of Tests of Iron and Steel, 
18; Discussion on Tests, 20; 
Resolution in reference to Tests 
of Structural Materials adopted, 
28; Rowland Prize instituted; 
further discussion as to Life 
Membership, 29; Members pres- 
ent, 34; Programme for Meet- 
ing, 35. 

— February 1, 1882, Ballots canvass- 

ed; Decease announced of Theo- 
dobe Ransom Scowden, Moses 
Lane and Alexander Lyman 
Holley, 37. 



MINUTES. 

-February 15, 1882, "The Mean 
Velocity of Streams flowing in 
Natural Channels," by R. E. 
McMath, read and discussed, 37. 

- March 1, 1882, Ballots for Amend- 

ments to Constitution canvassed, 
53; Ballots for Membership can- 
vassed; Tests of Materials con- 
sidered; Resolutions as to death 
of A. L. Holley adopted, 54: 
"The Averaging Machine," by 
W. S. Auchincloss, read and dis- 
cussed, 55. 

- March 15. 1882, Death of William 

W. Weight announced; "The 
Removal of Incrustations in 
Water Mains," byE. H. Keating, 
read and discussed: "The Over- 
flow of the Mississippi River," by 
Lyman Bridges," read and dis- 
cussed, 55. 

- April 5, 1882, Ballots for member- 

ship and for Amendments to By- 
Laws canvassed : resolution 
adopted in reference to Life 
Membership; "Mode of Under- 
pinning adopted for Croton Lake 
Bridge," by Alfred P Boller, 
read and discussed ; "The Over- 
flow of the Mississippi," discuss- 
ed, 56. 

-April 19, 1882, Death of C. W. 
Howell, and of C. G. Forshey, 
announced, 70- 

-May 3, 1882, Ballots canvassed; 
"Improvement of Potomac 
River," by WillIam R. Htjtton, 
read and discussed, 70. 

- May 17, 1882, Business Meeting at 

Annual Convention ; Action as to 
Tests of Materials and Proposed 
Law in reference thereto, 71; 
Discussion on Tests of Materials; 
appointment of Nominating Com- 
mittee; Death announced of Gen. 
John G. Barnard; Award of Nor- 
man Medal to L. L. Buck; Report 
of Committee on Standard Time, 
72; discussion and resolutions 
as to Standard Time, 75; discus- 
sion and action as to Preservation 
of Timber, 76. 

-June 7, 1882, Ballots canvassed; 
"Highway Bridges," by James 
Owen, read and discussed, 81. 

-June 21, 1882, "Uniformity in Rail- 
way Rolling Stock," by O. Chan- 
ute, read and discussed, 87* 

-July 5, 1882, Ballots canvassed; 
death of Ira E. Clark announced ; 
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IX 



MINUTES. 

clause of law announced provid- 
ing for furnishing programme for 
Tests of Materials by this Society 
to Chief of Ordnance, U. S. A., 
and for publication of Record of 
Tests; " Accuracy of Measure- 
ment as increased by Repetition," 
by S. S. Haight, read and dis- 
cussed, 87. 

— September 6, 1882, Ballots canvass- 

ed; vote canvassed on advisability 
that Board of Direction should 
nominate Engineers to serve on 
Advisory Boards; death of Robert 
Briggs and William B Hyde an- 
nounced; Norman Medal present- 
ed ; Diving Apparatus and Safety 
Lamp exhibited, 101. 

— September 20, 1882, 4< Rapid Meth- 

ods of Topographical Surveying," 
byWnxiAM Bell Dawson, read 
and discussed, 103. 

— October 4. 1882, Death of Ashbel 

Welch, President of the Society, 
announced; resolutions in refer- 
ence to the death of the President 
reported from the Board of Direc- 
tion and adopted ; «' The Drain- 
age of the Valley of Mexico," by 
Francisco de Garay, read and dis- 
cussed, 103. 

— October 18, 1882, Death of Hen- 

rique Harris, announced; "The 
Care and Maintenance of Iron 
Bridges," by Henry D. Blunden, 
read and discussed, 104. 

— November 1, 1882, Amendments to 

Constitution proposed relating to 
Life Membership, to method of 
amending Constitution, and to 
formation of Sections of Society 
Members; joint meeting of Engi- 
neer Societies in memory of A. L. 
Holley, 111. 

— November 15, 1882, (Adjourned 

Meeting from November 1); Bal- 
lots canvassed ; programme for 
Tests of Materials discussed, 112. 

— December 6, 1882, Ballots canvass- 

ed; •■ Underground Water Sup- 
ply," by J. J. R. Croes, read and 
discussed, 117. 

— December 20, 1882, "The Increased 

Efficiency of Railways for the 
Transportation of Freight," by 
William P. Shinn, read and dis- 
cussed, 117. 
Mississippi River, Overflow of the, 
by Lyman Bridges, 55, 56. 



MORISON. 

— Discussion on overflow of, 66. 

Morison. George S. — Discussion by, 
55. 

Morley, William Raymond.— Admit- 
ted as Member, 101, 109. 

Newton, Isaac— On Committee, 55. 

Nicol, Thomas Walter. — Admitted as 
Associate, 81, 95. 

Nomination of Engineers to serve on 
Professional Advisory Boards, 88, 
101, 104, 105, 106. 

Nominations, Committee on, 72, 107. 

Norman Medal, 4, 42, 72, 101.— Cen- 
sors to award, 105 - Code of Rules 
for award of, 99. 

Ockerson, J. A. — Proposes Amend- 
ment to the Constitution, 112. 
Owen, James. — Paper by, 67, 81. 

Paine, Arthur Bickley. — Admitted as 
Member, 101, 102. 

Paine, William H.— Discussion by, 
67, 87, 103, 104.— Elected Vice- 
President, 3. —On Committee, 1, 
56, 57.— Presides at Meeting, 103, 
104, 112, 117.— Proposes Amend- 
ment to the Constitution, 111, 112. 
—Report by, 11, 47. 

Parsons, William Barclay. — Admit- 
ted as Junior, 81, 95. 

Partridge, John Addison. — Admitted 
as Member, 101, 102. 

Periodicals in Library, 48. 

Perkins, Charles Penrose. — Trans- 
ferred to Member, 56, 79. 

Philadelphia, Board of Experts as to 
Water Supply, 88, 104, 105, 106. 

Potomac River, Improvement of, by 
William R. Hctton, 71. 

Pratt, William Abbott . - Admitted 
as Member, 87, 95. 

Preservation of Timber. (See Com- 
mittee. ) 

Prince, Edward. — Transferred to 
Member, 113, 116. 

Prindle, F. C. — Discussion by, 55. 

Prior, Charles H. — Admitted as 
Member, 51, 54. 

Publications and Papers received at 
Library, 48.— Copyright of, 56. 

Putnam, J. W. — Communication by, 
65. 

Railroad Ties of Iron, 1 . 

Railways, Increased Efficiency of 
Railways for the Transportation of 
Freight, by William P. Shinn, 
117. 
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X 



RANDOLPH. 

Randolph, James Lingan. — Admitted 
as Member, 54, 79. 

Ray, Nathaniel Chapin . — Admitted as 
Member, 87, 95. 

Reeves, David.— Transferred to Mem- 
ber, 71, 79. 

Reeves, Paul S.— Admitted as Associ- 
ate, 101,109. 

Reno, James H. — Death announced, 
43. 

Report of Board of Direction, 2, 37. 

— of Finance Committee, 2, 11, 47. 

— of Treasurer, 2, 44. 

Reports of Committees. (See Com- 
mittees. ) 

Resignation of Members. (See List.) 

Rhodes, Benjamin. — Admitted as 
Member, 56, 79. 

Rice, George S. — Admitted as Mem- 
ber, 37, 51. 

Richards, Joseph R. — Discussion by, 
72. 

Roberts, W. Milnor.— Death an- 
nounced, 43. 

Rosecrans, William Starke.— Admit- 
ted as Member, 87, 95. 

Rosenweig, Alfred. — Admitted as 
Junior, 81, 102. 

Ross, James. — Admitted as Member, 
101, 109. 

Rowland Prize, 29, 57. 

Rowland, T. F.— Discussion by, 66. 

Rusltng, George M.— Admitted as 
Member, 113, 116. 

Safford, Edward S. — Admitted as 
Member, 117, 123. 

Sanderson, J. Gardner. — Discussion 
by, 104. 

Schuyler, Howard. — Admitted as 
Member, 81, 100. 

Schuyler, James Dix. — Admitted as 
Member, 117, 123. 

Scowden, Theodore Ransom. — Death 
announced, 37, 52. 

Sections of Society Members, Pro- 
posed formation of, 112. 

Seely, Thomas J. — Admitted as Mem- 
ber, 37, 51. 

Sewerage of Washington, Inspection 
of, 65. 

Shinn, William P. — Discussion by, 14, 
17, 117.— Paper by, 117— Propos- 
es Amendment to the Constitu- 
tion, 112. 

Shreve, Samuel H. —Discussion by, 
104. 

Sicard, Marttliano. — Admitted as 
Member, 1, 61. 



SMITH. 

Smith, Charles C— Admitted as Mem- 
ber, 51. 

Smith, C. Vandervoort. — On Commit- 
tee, 1, 56.— Report by, 11, 47. 

Smith, William Harrison. —Admitted 
as Member, 87, 95. 

Smith, William Sooy.— Discussion 
by, 20, 25, 28. -Paper by, 67. 

Society Meetings. (See Minutes. ) 

Spencer, Thomas Wellington.— Ad- 
mitted as Member, 117, 123. 

Standard Time. (See Committee.) 

Stanton, Robert B. — Discussion by, 
103. 

Stearns, F. P— Paper by, 67. 

Steel, Tests of Iron, Steel and other 
Materials. (See Tests.) 

Streams, The Mean Velocity of Streams 
flowing in Natural Channels, by 
R. E. McMath, 37. 

Structural Materials, Tests of. (See 
Tests.) 

Surtees, Robert.— Admitted as Mem- 
ber, 56, 109. 

Symons, Thomas William.— Admitted 
as Member, 101, 109. 

Targets for Rifle Ranges, by O. E. 

Michaelis. 67. f 

Tests for Structural Materials, 18, 56, 

57, 58, 66, 71, 87, 88, 104, 113. 

— Proposed law in reference to, 71. 
Thackray, George Edward. — Admit- 
ted as Junior, 101, 109. 

Thayer, Russell. — Admitted as Mem- 
ber, 117, 123. 

Tidd. M. M. — Discussion by, 16. 

Timber, Committee on Preservation 
of. (See Committee.) 

Time, Uniform Standard. (See Com- 
mittee.) 

Tomassek, Romeo Paul. — Elected 
Member, 37. 

Topographical Surveying, Rapid 
Methods of, by William Bell 
Dawson, 103. 

Transportation of Freight, Increased 
Efficiency of Railways for the, by 
William P. Shtnn, 117. 

Treasurer, Report of, 2, 44. 

Tunnel, The Hudson River, by Wil- 
liam Sooy Smith, 67. 

Underground Water Supply, by J. J. 

R. Croeb, 117. 
Underpinning for Croton Lake 
Bridge, by A. P. Boller, 56. 

— Subaqueous, by A G. Menocal, 66. 
Uniformity in Railway Rolling Stock, 

by O. Chanute, 87. 
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XI 



VINTON. 

Vinton, Francis Laurens. - 
of, 91. 



-Mem oir 



Walling, H. F.— On Committee, 69. 

Washington, Convention at. (See 
Minutes. ) 

Washington Monument, Visit to, 65. 

Water Mains, Removal ol Incrusta- 
tions in, by E. H. Keating, 55. 

Water Supply, Underground, by J. J. 
R. Croes, 117. 

Watson, William. — Admitted as As- 
sociate, 51. 

Webeb, Baron Max Maria Von. — 
Death announced, 43.— Memoir 
of, 89. 

Webster, Albert Lowry. — Admitted 
as Junior, 101, 109. 

Welch, Ashbel. — Address by, 3. — An- 
nual Address by, 65. — Death an- 
nounced, 103, 105, 110,— Discus- 
sion by, 37, 55, 72, 81, 87.— 
Elected President, 3. — On Com- 
mittee, 56. — Presides at Meetings, 
1, 2, 37, 55, 63, 70, 71, 81, 87.— 
Resolutions in memory of, 103, 
105. 



WELCH. 

Welch, Ashbel, Jr. — Admitted as As- 
sociate, 81, 85. 

Weston, Edmund Brownell. — Admit- 
ted as Member, 117. 123. 

Whttcomb, H. D.— Proposes Amend- 
ment to the Constitution, 112. 

Whitman, Thomas J. — Proposes 
Amendment to the Constitution, 
112. 

Whtttemore, D. J. -On Committee, 
72.— Report by, 2,64. 

Williams, Norman A. — Memoir of, 
92. 

Wisner, George G. —Proposes Amend- 
ment to the Constitution, 112. 

Worthen, William E. —Discussion 
by, 12, 13, 15, 104. 

Worthington, Henry R. — Death an- 
nounced, 43. 

Wright, Horatio G. — On Committee, 
69. — Presides at Convention, 63. 

Wright, William Wierman. — Death 
announced, 52, 55.— Memoir of, 
119. 

Yorke, Edward.— Admitted as Mem- 
ber, 113, 123. , 
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American Soridg 4 Mml f ngmwra. 



PROCEEDINGS. 



Vol. VIII January, 1882. 



MINUTES OF MEETINGS. 

(Abetract of such as may be of general interest to members.) 



OF THE SOCIETY. 

January 4, 1882.— The Society met at 8 p. m. Vice-President Welch 
in the Chair. Ballots were canvassed, and the following candidates de- 
clared elected : As Members, Onward Bates, Dardenne, Mo. ; William 
Wingfield Bonnyn, Montreal, Canada ; Samuel L. Felton, Jr., Colum- 
bus, O.; Charles E. Greene, Ann Arbor, Mich.; Thomas W. Jaycox, 
Leadville, Col. ; Mirtiliano Sicard, Ibague, U. S. of Colombia. As Asso- 
ciate, George Henry Frost, New York. As Juniors, James Peter Bogart, 
New Haven, Ct. ; Arthur Haviland, Jaltipan, Mexico. 

Messrs. Bogart, Dresser, Emery, Wm. H. Paine and 0. V. Smith were 
appointed a committee to arrange details for the Annual Meeting on the 
18th inst. 

Illustrations forwarded to the Society by Charles O. Gleim, Cor. 
Member, A. S. C. E., of the iron cross-ties and sleepers now in use on 
the Prussian Government Railroads, were presented by the Secretary, 
and the subject discussed. 
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2 
THE ANNUAL MEETING. 

Januaby 18, 1882. — The Society "was called to order, in Annual Meet- 
ing, at 10 a. m. Vice-President Ashbel Welch, in the Chair, and present 
also the Members whose names are given in a list subjoined. 

Edward A. Doane and James Owen were appointed tellers of the bal- 
lots to be canvassed. 

The Annual Eeport of the Board of Direction, the Annual Report of 
the Treasurer, and the Report of the Finance Committee were presented, 
read by the Secretary, and accepted. 

A report by the Committee on a Uniform System for Tests of 
Cements, was read, accepted, and the Committee continued. 

REPORT OF THE COMMITTEE ON A UNIFORM SYSTEM FOR 
TESTS OF CEMENTS. 

The Committee appointed for tho purpose of devising a uniform sys- 
tem for tests of cements, report that but little has been done during the 
last year towards the accomplishment of their duty, owing first, to the 
inability of its Chairman to give the requisite time to the subject, on 
account of domestic afflictions and his pressing professional duties as 
Chief Engineer of the Chicago, Milwaukee and St. Paul Railway ; and 
secondly, for the reason that the Members of the Society have not re- 
sponded, excepted in two instances, to the call of the Society for samples 
of American sand for experimental examination by the said Chairman. 
To devise uniformity of tests of mortars composed of cement and sand, 
requires each experimenter to have sand of about the same characteris- 
tics, therefore, in specifying the quality of sand to be used for test pur- 
poses, the Committee should recommend such as may readily be pro- 
cured in all parts of the country, if possible. 

In conclusion, I would respectfully request that the Secretary be 
requested to issue a circular to Members, calling their attention to the 
subject, and requesting samples of sand from, say 30 to 40 different 
localities, properly distributed, so that when received the same shall rep- 
resent fairly the quality in each locality. 

Respectfully submitted, 

D. J. WHITTEMORE, 

Chairman. 

The Secretary presented the canvass of suggestions by Members as to 
the place for the next Convention of the Society, viz. : Washington, 48 ; 
San Francisco, 16 ; Chicago, 8 ; St. Paul, 4 ; New York, 3; Baltimore, 2 ; 
New Orleans, 1 ; Boston, 1 ; Denver, 1 ; Atlanta, 1 ; Pittsburgh, 1 ; Mil- 
waukee, 1 ; Richmond, 1 ; Buffalo, 1 ; St. Louis, 1 ; Cleveland, 1 ; 
Louisville, 1 ; Minneapolis, 1 ; Troy, 1 ; Yellow Stone Park, 1 ; White 
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Sulphur Springs, 1 ; Some City on the Mississippi, 1 ; Leon, Mexico, 1. 
On motion, it was resolved that the Convention be held at Washington, 
D. C, and the Board of Direction was requested to determine and an- 
nounce the date. 

The tellers presented the canvass of the ballot for officers, and the 
following Members were declared elected as officers of the Society for the 
ensuing year : 

President: — Ashbel Welch. 

Vice-Presidents ;— J ames B. Eads, WilijIAM H. Paine. 

Secretary and Librarian : — John Bogabt. 

Treasurer: — J. James R. Oboes. 

Directors: — Thomas C. Keefeb, Thomas L. Casey, Joseph P. 
Davis, Geobge S. Gbeene, Jb., Geobge W. Dbesseb. 

Remarks of Mr. Ashbel Welch on taking the Chair, upon his election 
as President of the American Society of Civil Engineers, January 18, 
1882. 

I take this occasion to return my thanks to the members of the 
American Society of Civil Engineers, present and absent, for the honor 
they have conferred on me by choosing me for their president. And 
I desire to express my appreciation of the honor thus conferred of being 
first in place in this Society, which comprises so many of the most emi- 
nent engineers in the United States and Canada, including several of the 
most distinguished officers of the army and navy of the United States, 
and including, also, engineers in every quarter of the civilized world. 
Among the applications for admission which we have received within the 
last few months, some were from the remotest States of the American 
Union, about half a dozen were from Canada proper, one was from the 
British province of New Brunswick, three from Mexico, one from the 
United States of Columbia, one from the Republic of Chili, one from 
England, and one from India beyond the Ganges. Thus our Society, 
and the works executed by its members, are among the ties that are 
uniting the nations of the earth into one family. 

But it is not only or mainly the number and eminence of its members, 
and the vast territory whose engineering they largely represent, which 
make the distinctions conferred by this Society so honorable, but it is 
especially the character for integrity and high-toned professional honor 
which pervades the Society, and which has gained for it universal 
respect. 

Much of the advantage of being a member of this Society comes 
from the presumption it raises of professional integrity as well as pro- 
fessional skill The office of engineer is largely judicial. He is arbiter 
between proprietor and contractor. His hand is on the purse-strings. 
What the capitalist wants is that the engineer whom he entrusts to ex- 
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pend his money and do his work, shall do it honestly as well as skilfully. 
The contractor wants to feel sure that the engineer, into whose power he 
puts himself when he signs the contract, will do him justice. No respon- 
sible contractor will bid for work under an engineer whom he does not 
suppose to be honest, except at a high price. Thus the cost of a work 
may be very much affeoted by the character as well as the ability of the 
engineer. 

As in all offices of trust, the engineer is paid not only for his labor 
and skill but for his character for integrity. 

In order that the endorsement which membership of this Society 
gives should be as valuable as possible, their own reputation should be 
carefully guarded, not by legislation or regulations, not by censorship, 
but by the caution and firmness and honor of those who are asked to 
recommend candidates for admission, and by the pressure of a whole- 
some professional public sentiment similar to that which preserves the 
purity of the bench, and of the army and navy. 

The Board of Censors, to award the Norman Medal, reported that in 
consequence of the illness of one of their number, their duties were not 
yet completed. Leave was granted to this Board to report at a subse- 
quent meeting of the Society. 

The report of the Committee on a Uniform Standard of Time was 
presented through the Chairman, Mr. Sandford Fleming, as follows : 

The Committee appointed to consider the paper on Standard Time, 
for Railway and other purposes, read at the Montreal Convention, June, 
4 1881, beg leave to report : 

REPORT OF THE SPECIAL COMMITTEE ON STANDARD TIME. 

The Committee have examined the question referred to them, and 
fully recognize its great public importance. Practically it resolves 
itself into a proposition to reform our general time system. But diffi- 
culties of a peculiar nature present themselves. The Committee does 
not consider the problem insolvable ; but from its character it is clear 
that no single association, and that no one individual can solve it. 
Every member of society is interested in it, and it becomes necessary to 
consult many interests in order that general concurrence in any change 
be obtained. 

Since the subject was brought under the notice of the Sooiety in 
June last it has been taken into consideration by other associations : 
by the American Association for the Advancement of Science, at Cincin- 
nati ; by the American Metrological Society, in New York ; by the Asso- 
ciation for the Reform and Codification of the Law of Nations, at 
Cologne, Prussia ; by the International Geographical Congress, at 
Venice, Italy. 
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The members of the Committee have, since their appointment, con- 
ferred individually with many persons. They find it admitted on 
all sides that standard time for general use throughout the country is 
urgently demanded, and that the time has arrived when action should 
be taken. 

That the question is one of importance, it is only necessary to glance 
at the existing condition of our time service. Mistakes in the hour of 
the day are frequent. In every city or town— in every State — dis- 
crepancies are met which produce great aggregate inconvenience. 
Thousands of engagements are broken. Innumerable disappointments 
and losses result. In some oases loss of life is caused, and generally in 
consequence of defects in our time system, difficulties more or less 
serious constantly are experienced. 

These difficulties are not confined to this country. They are ex- 
perienced in all civilized communities where lines of rapid communica- 
tion have been established. In the papers before the Committee it is 
urged that the question is one which affects every nationality, and there- 
fore any change which may be proposed for this country should be such 
as to commend itself to other nations for adoption, so as ultimately to 
become universal. 

The time system which we follow has been in use for centuries. It 
certainly answered all the purposes of mankind when there were no 
railways, no steamboats, and no telegraphs. In some respects the general 
advancement of civilized communities has outgrown the old custom : 
the yearly maroh of events more and more rendering it obsolete, and 
calling for reform to meet the condition of the age in which we live. 

The Committee anticipate difficulty in effecting a desirable reform as 
no change in a matter of this kind can be effected without interfering in 
a greater or less degree with long established usages and fixed habits of 
thought. The importance of the question, however, appears to the 
Committee to justify a united effort to obtain as complete a reform as 
may be desirable and possible. 

The Committee feels assured that the general intelligence of the Com- 
munity will cordially sympathize with an earnest movement to bring 
about suoh modifications in our time system as may be practicable and 
beneficial. 

The people of the old world are influeuced by traditional customs, 
and generally are attached to usages on account of their antiquity. 
They may adhere even to imperfections, — which years have made vener- 
able. On this continent this feeling is modified. Americans are not, to 
the same extent, disposed to cling to conventional forms when these 
forms interfere with public convenience, or when they retard progress. 
It is, therefore, clear to the committee that we cannot remain passive 
until other nations take the initiative in Time reform. For in this 
country the imperious power of custom is less difficult to overcome. 
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If it be considered that the initiation of such a time system as the 
age demands properly falls within the province of the people of America, 
it becomes the more necessary that we shonld make earnest efforts to 
ascertain what best will meet the requirements of the hour, and prove 
most generally beneficial to our own generation and those which fol- 
low us. 

The Committee holds it expedient to obtain an expression of opinion 
on the various points which present themselves, from as large a number 
of practical and scientific men as possible. They consider it essential 
to have the views of those who have been and are now engaged in con- 
nection with the great lines of transportation in every State, and Prov- 
ince between the two Oceans. 

Accordingly the Committee begs leave to recommend that snch papers 
on Standard Time as they may consider necessary to set forth the sub- 
jects, be printed, and, all who are prominently connected with Railway 
and Telegraph enterprises, or are in any way interested in the consider- 
ation of the question in the United States, in Canada, and in Mexico, be 
cordially invited to send replies to the series of questions which have 
been prepared, with the view of obtaining all shades of opinion. 

The Committee more particularly draw attention to propositions 13 
to 20 in the scheme which accompanies this. 

It has been held by those who have given attention to the subject 
that no scheme of time reform can be considered complete without pro- 
vision for the ultimate removal of a defect familiar to many. The Com- 
mittee accordingly direct attention to the suggestions submitted under 
the heading "Divisions of the day into hours." 

The Committee respectfully recommend that authority be granted by 
the Society to invite the co-operation of other scientific associations, and 
that of other bodies in the furtherance of this important object, and 
that all such Sooieties and government departments interested be invited 
in the name of the Society to attend a general convention to meet at 
New York or Washington on a day hereafter to be named, for the pur- 
pose of determining the Time System advisable to adopt. 

SANDFORD FLEMING, 

Chairman. 

On motion, the report was accepted. 

The following resolutions, offered by Mr. William G. Hamilton, were 
adopted : 

Moved by Mr. W. G. Hamilton. 

Seoonded by Mr. Worthen. 

Resolved, That the report of the Special Committee on Standard 
Time be aocepted ; and that the Committee are hereby requested to take 
such steps as they may consider necessary to obtain information to 
enable them to report definitely at a future meeting. 
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Resolved, That authority is hereby given to the Committee to co- 
operate with other associations in furtherance of this important subject. 

Resolved, That authority is hereby granted to the President of this 
Society to invite other societies interested, and that representatives of 
the State Governments, representatives of the Dominion of Canada, the 
Republic of Mexico, and the various departments of the General Gov- 
ernment at Washington, be invited to meet in a convention, as set forth 
in the report. 

Gen. T. G. Ellis, member of the Committee, said : 

Mr. President : I am requested to say something of what was spoken 
of in the meeting of the Committee on Standard Time. We had present 
with us at the meeting Prof. Cleveland Abbe, who is connected with the 
Signal Service, and he made some statements as to what the Govern- 
ment is doing in Washington. 

They have proposed to set up a standard clock in the basement of 
one of the buildings in Washington, to keep, as nearly as possible, the 
exact time. The clock is to be manufactured by the Waltham Company, 
in Massachusetts, and will be ready for delivery some time in February. 
The clock is to be as fine and well constructed as possible. They pro- 
pose to set it up where the temperature will not vary more than one 
degree in the year. They have been in the habit of receiving time 
signals from all the principal observatories in the country, and these 
vary from one to ten seconds in their estimate and computation of what 
is known as Washington time ; they receive these signals now. They 
propose when this clock is up to receive these signals and return to these 
observatories what the actual time is. Then these different observatories 
will both receive and transmit the signals from different places, so as to 
give the exact mean time. And they propose, whether anything is done 
or not by this Society, to establish a standard and uniform time for the 
Signal Service ; they intend to do that irrespective of other arrange- 
ments. Prof. Abbe says that there have been arrangements made for 
the Mail Service and other services to have everything done upon a 
uniform standard of time. There seems to be a disposition at Washing- 
ton to establish a uniform standard of time, and do away with local 
time. I think if other societies or other bodies do not take some step 
fn it, that the subject may be presented to Congress, and some wrong 
step may be made, so that this Committee, in view of all the circum- 
stances and of what has been done and what has been proposed, thought 
it would be an excellent plan to correspond with the departments and 
get at their views before making any definite recommendation. 

The Committee on Preservation of Timber reported, through Vice- 
President Chanute, Chairman of the Committee, that very few answers 
had been received to the circulars heretofore issued, and that the com- 
mittee proposed seeking further information upon the subject, and hoped 
to present a report at the next convention. 
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The Committee was continued. 

Proposed amendments to the Constitution were then discussed. 
Proposed amendment to Article XXII. 

Add at end of the article, as follows : 

Any member or associate, whose subscription is not in arrears, may compound for future 
annual subscriptions by the payment of three hundred dollars, if he is a resident, and of one 
hundred and fifty dollars, if he is a non-resident. But should a non-resident become a 
resident he shall pay the remainder of the composition, viz., one hundred and fifty dollars, 
or the usual annual subscription during the time of his residence. 

Mr. G. Bouscaren, by letter, said : 

I had hoped to reply before this to your invitation to discuss the 
report of the Finance Committee on the proposed amendment for com- 
pounding annual dues by one payment, and regret exceedingly that my 
occupation at the present time will not allow me to give this subject all 
the attention that it deserves. 

Believirig the question to be one of great importance concerning the 
future welfare of our Association, I trust that the Society will not finally 
pronounce upon it until both sides have been thoroughly and fairly con- 
sidered. 

The adverse conclusions of the Committee seem to be based chiefly on 
the supposition that the effect of the proposed measure would be a 
marked decrease in the financial resources of the Sooiety for the first 
twenty years following. Admitting the mathematical correctness of the 
calculation, I would suggest in support of the proposed amendment : 

1st. That the assumption made in the calculation, that compound- 
ing would be generally followed by members, can hardly be sustained, 
being contrary to actual practice in other societies where the same priv- 
ilege exists. 

2d. That the compounding money, once paid, would be an assurance 
against eventual loss of annual dues from death, resignation or incapacity 
to pay. 

3d. The privilege of compounding does not seem to have had a de- 
pressing influence on the English and French societies, who are both in 
very flourishing condition, with comfortable and convenient homes, and 
large amounts permanently invested, this being attributable principally 
to their numerous memberships, the amounts of the annual and com- 
pounding dues being less in each of them than for the American Society, 
as shown by the following comparison : 

Annual Due. Compounding. 

i?.,„i jc.it a^i^^ f Besident Members 4 guineas. 60 guineas. 

English Society.... { Non _ re8 ident Members. . . 3 * <« 25 " 

French Society .... All Members 25 francs. 600 francs . 

Am^oort ar^i^Tr (Besident Members 25 dollars. 300 dollars. ) -o^^™** 

American Society.. { Non . re8ident Members... 15 " 150 " J **W>"*' 

Membership (1881). 

English Institution (all paying classes) 3,957 

French •* " 1,817 

American " " , about 550 
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I believe that the prosperity of the Society in the future does not 
depend so much on the amount paid by each member as on the ability 
of the Society to recruit a large membership, and one of the first condi- 
tions to accomplish this is a liberal Constitution, granting the same 
privileges as are granted in other societies to facilitate the payment of 
dues. 

Col. William E. Merrill, by letter, said : 

I had intended making a careful investigation into the matter of 
commutation of dues, proposed by five members of the Society of which 
I was one, but, unfortunately, I was suddenly summoned to Washington 
on business, and was unable to d« so. I have thought it best, however, 
to submit a few remarks that I hope may be found pertinent. 

To my mind the pecuniary question resolves itself into this : 

What is the present value of $15 per year paid by members of the 
American Society of Civil Engineers, or, what is the present value of 
an annuity of $15 per year, which will continue as long as the average 
life of the members of this particular Society ? 

The answer to this is purely a question of mathematics, if we can 
decide upon : 

1. A proper rate of interest. 

2. An average length of life of members of the Society. 

If we can assume, as I think we may, that the length of life of our 
members will come up to the average of American experience, we will 
have the following : 

Age. Expectation of Life. 

35 31.8 

36 31.1 

37 30.4 

38 29.6 

39 28.9 

40 28.2 

41 27.5 

42 26.7 
43- 26.0 

44 25.3 

45 • 24.5 

46 23.8 

47 23.1 

48 22.4 

49 21.6 

50 20.9 

If, for example, we assume that the average age of our members is 40 
years, the probable average duration of the annual payments will be 
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28.2 years. If we assume 45 as the average age, the average duration of 
payments will be 24.5 years. 

The following is the formula for determining the present value of an 
annuity which will run a given number of years : 



in which 



a -7V""(l + r) */' 



a = present value of the annuity. 
b = the annual payment. 
t = the number of years. 
r = the annual interest on one dollar. 
(See Davies & Peck, Dictionary of Mathematics, p. 30.) 

I have not had time to apply this formula to many cases, but I have 
worked out the following : 



Average Age. 


Rate of Interest. 


4k per cent. 


6 per cent. 


40 
44 
45 


250.92 
235.98 
231.54 


201.66 
192.77 
190.03 



I would therefore suggest that the proper way to settle this matter, 
on a basis that will be unassailable, will be to ascertain the age of each 
member of the Society, and after the average age has thus been deter- 
mined, to obtain the opinion of a reliable actuary, as to the rate of in- 
terest that should be charged, and the " Expectation of Life " that should 
oe assumed for members of this particular profession. 

When these main points are fairly established, then the Society will 
be able to judge of the actual cash value of its annual income, and can fix 
a fair sum for the composition of dues. 

I will not dwell on the arguments in favor of compounding — such as 
the advantage of having a certain, even if small, inoome, enough to keep 
the Society together if all other sources fail — the importance of saving 
high interest by paying our building debt— the great mutations incident 
to the profession of Civil Engineering, which often make it easier to pay 
a lump sum in flush times than constant annual fees — the example of 
sister societies abroad, &c, &c; because I understand that other mem- 
bers will enlarge on these considerations. 

In conclusion, I must apologize for the late date of this letter, but I 
have been unexpectedly hindered. 
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The report of the Finance Committee on the subject of compounding 
annual dues by one payment, already issued in oircular form and printed 
in Proceedings, Vol. VII ; October, 1881, p. 102, was read ; the conclu- 
sion of that report being as follows : 

" With these facts before us, and in the present state of our finances, 
when our expenses so nearly correspond with our income, we cannot 
recommend any basis for compounding dues which shall tend to lessen 
our present annual income. 

The plan of compounding the dues of members on the basis pro- 
posed would tend to seriously lessen our annual income. And the more 
generally this plan came into practice, the greater would be our financial 
embarrassment. 

The only amounts that, under the present circumstances, would be 
safe to adopt would be so large as to appear unreasonable, and tend to 
discourage members from compounding. 

While we look with favor upon the plan of compounding dues as 
having for its object the permanent and best interests of the Society, 
and which, if in successful operation, would in time accomplish all that 
might be expected of it, yet we fear that its introduction at the present 
time might so seriously embarrass the Society financially as to jeopardize 
those important interests which this plan was especially designed to 
subserve. 

We therefore recommend that this proposed amendment to the Con- 
stitution be not adopted." 

Respectfully submitted, 

W. H. PAINE, 
JOS. P. DAVIS, 
C. V. SMITH, 

Committee on Finance. 



On motion, it was resolved : That this Annual Meeting recommends 
to the Society that the above proposed amendment to Article XXII, is 
injudicious in the present condition of the Society and that it should 
not be adopted. 

The following resolution was offered by Mr. William G. Hamilton, 
and seconded : That any member of the Society who may have given 
$500 to the Building Fund, or who may give $500 to that fund during 
the next three years, shall be made a life member from the date of such 
payment, and shall be exempt from annual dues. 

Mr. William P. Shinn made the point of order that to effect the ob- 
ject of this resolution, would require the regular forms provided for an 
amendment to the Constitution. 

The motion was lost. 
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The following proposed amendment was then discussed : 
Proposed amendment to Article XXIV. 

After the words " Fellowship Fond " at the end of the first line, insert the words, 
" Ten Thousand Dollars of which shall be," so as to read : "There shall be a fond called 
the Fellowship Fund, ten thousand dollars of which shall be devoted exclusively to the 
publication of the papers read before the Society," &c, &c. 

Also add at the close of the article, the words, •• Fellows shall be elected in the same 
manner as Honorary Members." 

Mb. O. Chanute. — I may explain, in connection with this proposed 
amendment, that the Fellowship Fund has been practically dead for six 
years. There has been during that time but one accession to the Fellows 
of the Society. That fund was originally pledged to the publication of 
papers read before the Society. The interest received from it is wholly 
inadequate to paying any considerable portion of the cost of the publica- 
tions of the Society, and the necessity of having a fund of that kind has 
practically passed. The amount of that fund is now about $9,000, and 
the annual interest would be $450. It is not proposed to take any por- 
tion of the fund which has accrued for other uses ; but it is proposed to 
devote future accretions as the members of the Society may think best to 
determine ; for that purpose we propose to limit the amount specifically 
pledged to the publications to the sum of $10,000, or $1,000 more than 
has been gathered, and to leave the disposition of future accretions to be 
hereafter determined ; for that purpose a few verbal changes are proposed 
in the article. 

On motion, it was resolved, that this Annual Meeting recommends to 
the Society the adoption of the above proposed amendment to Article 
XXIV. 

The following proposed amendment was then discussed : 
Proposed amendment to Article V . : 

Second line by striking ont the word " five " and inserting the word "ten," so that it 
shall read " ten Directors . " 

The Article will then read : Article V.— The officers of the Society shall consist of a 
President, two Vice-Presidents, a Secretary, Treasurer, Librarian, and ten Directors, &c , &c. 

In response to an inquiry, it was explained that the Society was 
organized under the Laws of the State of New York, and that those laws 
required that a majority of the Board of Direction should constitute a 
quorum. 

Mb. William E. Wobthen. — This amendment is one of my proposi- 
tion. From my experience on the Nominating Committee, having been 
twice Chairman, I have seen the necessity that non-resident members 
should be represented by more Directors in our Board. Under the pres- 
ent system, out of ten, there can be only four non-residents, which in 
the ticket just elected consists of President, one Vice-President, and two 
Directors. As a quorum is essential for the transaction of business, it 
has involved what seemed to be a necessity to have a majority of the 
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officers, or six, as residents. Our new President, who was Vice-President 
last year, and our last President, although non-residents, have attended 
many of the Directors' meetings, and it seems to me, that by proper 
selection from non-resident members in our vicinage, we shall be as sure 
of a quorum as from residents. I would like that, as far as possible, the 
United States should be represented on the Board of Direction. The 
amendment was proposed to bring the matter before the Society ; it can 
be changed or amended as we see fit. 

Mb. Theodore Cooper. — Mr. Chairman : Mr. Joseph P. Davis, one 
of the proposers of the amendment, was called away, and wished me to 
express his changed opinion in regard to the proposed amendment. The 
idea is to increase the number of the Board of Direction. The law 
requires that the quorum shall be a majority of the whole Board. All 
that have been present at these meetings know the difficulty of getting 
together a quorum of the Board of Direction. The Secretary has to 
drum very loudly at times to get a quorum together. It seems to me 
that the more you increase the number, the more you increase the diffi- 
culty. A majority should be resident members, or members within 
limits such that they can come to the meetings, or they cannot have a 
quorum. If the Secretary has to drum up fifteen Directors, his duties are 
going to be largely increased. How it is going to benefit the Society by 
increasing the number I do not see. We cannot take members from a 
distance to represent the United States, for if we do we will destroy the 
possibility of a quorum. 

Mr. William E. Worthen. — In that view we had better have one 
Director. It seems to me it is a National Society, and the nation should 
be represented. I have been on the Board of Direction, and I under- 
stand the difficulties of getting a quorum, but I do not see why people 
cannot come to the necessary meetings from a little distance as well as 
people right here. At present, we may say, there are four outside mem- 
bers — the President from New Jersey, the first Vice-President from St. 
Louis, the first Director from Canada, and the second one from Washing- 
ton. We distributed it around as well as we could. It does seem to me 
that if we could put in somebody from Philadelphia, Boston, Springfield 
and Hartford, it would add a great deal to our Society, and make it 
more national. 

Mr. Theodore Cooper. — I appreciate the fact that the Society should 
be represented abroad, but how is it to be done ? The gentleman has 
limited it to a little distance from New York. That will not cover 
the United States. Is it necessary to thus represent the United States ? 

Mr. William E. Worthen. — The four that we have got out of the 
city are about as well distributed as possible, but if there were more 
Directors the vicinity might be here represented. 

Mr. Cooper knows what the trouble is of making up a ticket. It is 
difficult to suit all meridians. 
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Mb. Charles H. Fisher. — It is suggested that you enlarge your 
Board of Directors ; make twenty-five if necessary and let there be from 
these an executive committee of four or five appointed, composed of 
those who reside in the city, and give them full power. Of course, it 
would require some constitutional amendment. It would nationalize the 
society so far as having its officers live in all parts of the country, and 
yet there will be the power concentrated — leaving the rights in the hands 
of the full committee. 

Mr. J. J. Oroes. — The law requires that the majority of the Trus- 
tees should form a quorum for the transaction of business I do not 
know whether that majority has a right to delegate their powers to a 
small minority. I think it highly probable that in some matters the 
transactions of such a committee could be upset by any persons disposed 
to make trouble. The difficulty of getting a quorum which equally ex- 
ists, as to those members who live away and those who live in New York, 
is very great. As it is, if you increase the number you increase the diffi- 
culty. There have been twenty meetings of the Board of Direction, 
called for various purposes since the last annual meeting. You can see 
that when a Director lives in Philadelphia, who is in active business, it 
costs him something in time and in money to attend all the meetings of 
the Board of Direction. We have had an offer to pay the expenses of a 
Director from that city, but I fear the gentleman who made it would 
back out. 

Mr. William E. Worthen. — Was there a quorum in all our meet- 
ings? 

Mr. J. J. R. Croes. — I do not know sir. 

Mr. Wm. P. Shinn. — I believe there is no motion before this meet- 
ing. 

The Chair.— The subject of this amendment is before the meeting. 

Mr. William P. Shinn. — I sympathize with the object which Mr. 
Worthen desired to attain by his amendment. I am always in favor of 
doing all we can in any way to nationalize the society, but I doubt the 
plan simply for the reason that it is difficult to get a quorum together. 
I thought of making the suggestion that Mr. Fisher made, but I had 
the same doubt about its legality. For the purpose of bringing the mat- 
ter to a point, I move, that this meeting recommends that the amend- 
ment should not be passed or adopted, and that the subject be referred 
to the incoming Board with the request that they obtain information 
upon the point as to whether the Board of Direction can be increased 
and can delegate its power to a committee composed of the minority of 
the Board ; and in case they find that it can be done, to submit their 
amendment to the constitution for action at the next meeting. 

Mr. Theodore Cooper. — There is a clause in the By-Laws providing 
for an executive committee ; the action of the executive committee is 
legal, only after it is endorsed by a quorum of the Board of Directors, 
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at a future meeting. They are acting without authority until then ; then 
it becomes perfectly legal. That is the principle, as I understand it, of 
all executive committees. 

The Secretary read clause referred to by Mr. Cooper, viz. : By-Laws, 
Section 18. " The Board of Direction shall, provide for an executive 
committee to act in the absence of a quorum or during the intervals be- 
tween meetings. " 

Mr. William E. Worthen. — How many times during the year has 
there been a quorum of Directors ? How many meetings would be nec- 
essary ? It seems to me there is need of but very few. May be more 
than when I was a Director. We did not have twenty meetings. 

The Secretary. — One of the most important subjects which the 
Board of Direction has to consider, is the passing upon applications for 
membership. There has been a feeling among the members of the 
Board of Direction for several years past, that that was a duty, and that 
as many as possible of the Board ought to be present when it was at- 
tended to ; outside of that there is a good portion of the business of the 
Board that could be done by committees ; there are certain points where 
it would be absolutely necessary to have a quorum of the Board. 

Mr. William E. Worthen. — Could not that be submitted to each 
member of the Board of Direction by letter ? 

The Secretary.— I tried that, and the members of the Board — not 
myself— the members of the Board did not like it. They thought that 
discussion and talk over an applicant's fitness was an important element 
in passing upon the application. 

Mr. Theodore Cooper. — There are many new members of the Board 
of Direction who come in, like all new members of boards, prepared to 
reform everything that has been done in the past. Only by attending 
the meetings, and hearing the discussions, can a Director fully under- 
stand the condition of this Society. If you appoint half-a-dozen mem- 
bers, scattered all the way from Canada to Mexico, and who know nothing 
of the internal action of the Society, it will not tend to improve the 
condition of the Society, for they have no ready means of entering into 
the discussion with the other Directors or knowing what has been done 
in the past. The gentleman, whom I stated before I represented, Mr. 
Davis, formerly resided in Boston. If I understood him properly at 
that time, he did not believe as he does now, that the managers in New 
York are doing the best for the Society that circumstances will per- 
mit. During the past year he has been a resident member of the Board 
of Direction, and understands clearly the difficulties to be met by the 
Board in their management of our affairs. Now that is the trouble ; we 
have a number of Directors who have never come to our meetings ; 
they never know what is going on. I think, if you could get them all 
to attend, it would be well to have more Directors, but until that can be 
accomplished, I can see no benefit from increasing their number. 
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Mb. Geo. W. Dresser. — I think, as to the principle of this amend- 
ment, it is not good policy in the management of any corporation to have 
too large a Board of Directors. There is no great efficiency gained by a 
large Board, while the difficulty of obtaining a quorum would be greater 
if you increased the number of Directors. I think and suggest it would 
be better to keep things just as they are. 

A Member. — Pay the Directors five dollars each, every time they come. 

Mr. J. J. B. Croes. — By the rules of the Institution of Civil Engi- 
neers of England, a record is kept of the members of their Board present 
at each meeting, and it is read at the annual meetings, and those members 
who have attended the least are ineligible for re-election. The difficulty 
in the discussion of this matter is, there is too much talk of sectionalism. 
We are a National Society, and I am sure, that every member of the 
Board feels that, as much as every member that lives in Kalamazoo or 
Kamschatka. There is too much talk about that, because the question 
where a man lives does not make any difference in regard to the Society; 
it is only a question as to the practical management of the business 
operations of the Society, and unless those members live reasonably near 
New York, you cannot get them to attend. Here are four members of 
the Board that can be scattered around fifty miles ; Mr. Worthen has 
mentioned that they come from Missouri and Canada ; those can be 
shifted around, and still there will be a representation of these gentle- 
men from the outside ; but I know from my recollection of the meetings 
of the Board of Direction, that we do not hear from those gentlemen, or 
get any suggestions from them once a year — from those gentlemen who 
are communicated with at least every month by the Secretary. All 
papers and circulars are sent to them, and they are requested to say 
what they have to say; but they do not say it, nor do they come. But 
as to any feeling because New Yorkers are by the law obliged to attend 
to the actual business management, I do not think that it is fair to 
advance that kind of sectional and provincial argument. 

Mb. M. M. Tidd. — This is the first time I have heard anything of 
sectionalism. It comes from the New York members now. I have been 
well satisfied with the manner in which matters have been managed ; I 
have been highly and well satisfied, and no doubt I shall always be. 

Mb. J. J. B. Cboes. — That gentleman has not had the privilege of 
seeing the correspondence of the Secretary. 

A motion was then made that this Annual Meeting recommends to 
the Society that the above proposed amendment to Article V of the Con- 
stitution be not adopted. 

The Chaib. — The motion is seconded. All in favor of the motion, 
that this amendment be not recommended, will say aye. 

The motion was carried. 

The Chaib. — The amendment is not recommended. The ether reso- 
lution was-^-will Mr. Shinn please repeat in his own words ? 
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Mr. Wm, P. Shinn. — I think, after the discussion that has taken 
place, I will withdraw the motion in regard to requesting the Board to 
investigate the legality. 

The Chair. — Then the motion is withdrawn. 
The following proposed amendment was then discussed : 
Proposed amendment to Article XXXHL : 

Strikeout the word "October" in the third line and substitute therefore the word " No- 
vember." 

Also strike out the word "February " in the eighth line and substitute the word "March." 

It was explained that these were merely verbal changes made desir- 
able by the change of the date of the Annual Meeting from November to 
January. 

On motion, it was resolved, that this Annual Meeting recommends to 
the Society the adoption of the above proposed amendments to Article 

xxxm. 

The Committee on the Gauging of Streams presented the following 
report : 

REPOET OP THE COMMITTEE ON THE GAUGING OP 

STEEAMS. 

New York, January 18, 1882. 

The Committee on the Gauging of Streams have the honor to present 
some gaugiDgs of the Connecticut Eiver at Hanover, N. H., made under 
the direction of Prof. Eobert Fletcher, A. S. C. E., during the past sum- 
mer, giving the details of the operations and the flow of the stream in a 
very dry season. 

The Committee have to repeat what has been reported to the Society 
before, that the difficulty of creating an interest in the subject of stream 
gauging among those persons who are in position to have such gaugings 
made as will be useful, has been most discouraging to them, and they re- 
quest that the Committee be discontinued. 

Eespectfully submitted, 

J. J. E. CEOES, 

Chairman. 
THEO. G. ELLIS. 

On motion, the report was received and the Committee discontinued. 

The Secretary announced details of programme for the next day. 

The meeting, at 1 p. m., took a recess for lunch, which was served in 
the Society House. 

The session was resumed at 2.30 p. m. 
The Board of Direction presented the following report on the subject 
of Tests of Iron, Steel and other metals : 
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REPORT OF THE BOARD OF DIRECTION. 



American Society of Civil Engineers, ) 

127 East Twenty-third Street, v 

New York, January 17, 1882. ) 

The Board of Direction herewith transmits to the Society the report 
made to it by the Committee appointed at the last Annual Convention 
" to examine further into the subject of Tests of Iron and Steel, and 
other Metals," &c, &c. 



REPORT OF THE COMMITTEE ON THE SUBJECT OF TESTS OF IRON, 
STEEL AND OTHER METALS. 

The Committee of the American Society of Civil Engineers, appointed at 
the Convention at Montreal, June 17th, 1881, to " examine further into the 
subject of Tests of Iron, Steel and other Metals, and to report a recommenda- 
tion to the Board of Direction, who shall take such action as they see fit, " beg 
respectfully to report that they have had a number of meetings and have as a 
Committee consulted with two members of the late U. S. Board for Testing 
Iron, Steel and other Metals, and have individually consulted with three 
members of this Board, also with a number of manufacturers of different 
metals in different parts of the United States. 

Your Committee do not understand it to be within their province to discuss 
the work of theU. S. Board. The unavoidable delay incurred by it in getting 
the testing machine at Watertown built, tended to weaken the public belief in 
the necessity for the existence of such a Board, and no doubt helped to 
strengthen the opposition made to appropriations for its use. 

They find that the Board has done a large amoun t of valuable work in de- 
veloping a comprehensive scheme of tests, and in carrying a few of these to 
completion. For all this it deserves the hearty thanks of scientific men. 

Your Committee are of the opinion that it is of the utmost importance that 
Congress should appoint a Commission to superintend a systematic series of 
tests of structural materials, and should place in the hands of this Commission 
such sums by annual appropriation as may be necessary for the successful 
prosecution of the work ; and with instructions to commence at once with a 
series of tests which will be so practical as to convince the people of the United 
States of the necessity which exists of having such tests made ; while at the 
same time the Commission should be instructed to carry on the scientific tests 
which have, so far as the public is concerned, only a theoretical interest. 

It is our opinion that these practical tests should be made on structures 
which the public use, such as beams, bridges — and the various members of 
which these are composed — columns, wire cables, and other materials used in 
construction, in which the public has a direct interest. 
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Your Committee do not consider it of so much importance by whom the 
work is done, as that it should be done, and that the results should be pub- 
lished, both for the benefit of the public and of the engineering professions, 
with the least possible delay. 

We think that it is desirable to have the work of such a Commission carried 
on under Government auspices, either by a civil commission alone, or by a 
civil commission associated with the officers representing the Engineering 
Corps both of the Army and Navy. 

All the chemical and physical experiments made by this Commission 
should be systematically recorded ; and published as soon as there are enough 
of them to make it worth while ; without comment at first, so that they may 
be discussed by all the scientific men of the country, with a view of having a 
large number of expert opinions previous to publishing the results for the 
practical use of the professions interested. 

Your Committee also think it probable that it is wisest that the U. S. Test- 
ing Machine should remain where it is. They think, however, that it should 
at once be brought up to its maximum of efficiency, and that it should be 
open to. the use of the public, when not actually in the service of the Com- 
mission ; and that one of the conditions of its use should be that the parties 
using it should allow the results to be published by the Commission. 

This Committee are also of opinion, that the Commission to be appointed 
should be composed either of ten civil engineers, or of five civil engineers and 
&\e officers of the Staff Department of the Army and Navy ; the civil engineers 
to be members of the American Society of Civil Engineers, the American In- 
stitute of Mining Engineers, or the American Society of Mechanical Engi- 
neers,* and to be appointed by the President of the United States ; that it 
should be the duty of this Commission to organize itself, and to receive and 
account for all appropriations made for this work, to employ all necessary 
assistance for carrying on the work, to arrange plans for work to be done, and 
for the purchase of the necessary materials ; to arrange in general how tests 
are to be made, and the forms of reports from assistants to the Commission ; 
to arrange for a distribution of these preliminary reports to experts, request- 
ing criticisms and suggestions from the persons receiving them ; to make up 
the final report ; to report to the proper department both as to accounts and 
work done ; to distribute or direct the distribution of the final report in such 
manner that copies of the same shall be distributed among engineers and 
other parties having direct interest in the scientific and practical results as- 
certained, in preference to the usual methods of distributing the same. 

That the necessary expenses of members of the Commission shall be paid 
from the appropriations. 

That in case no commission be authorized by Government, a permanent 
committee be appointed by the Society to institute by any means in their power 
the carrying out of tests such as are most needed and the spread of informa- 
tion thus gained, through the medium of the Society's publications. 

It is the opinion of your Committee that a Committee with power to act in 

* It has been learned by a comparison of the lists of members of these Societies that most 
of the members of the Am. Soc. Civ. Engs. who could serve on such a committee are also 
members of the Am. Inst. Min. Engs. and of the Am. Soc. Median. Engs. 
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the name of this Society should be appointed with the least possible delay ; 
and that they should ask all the engineering societies, technological schools, 
learned societies and colleges of the country to co-operate with them in in- 
fluencing Congress to appoint a Commission who should be entrusted with the 
whole subject of preparing and making tests of all the materials used for 
structural and engineering purposes. 

All which is respectfully submitted, 

THOS. EGLESTON, Chairman. 

W. METCALF. 

A. P. BOLLER. 

THOMAS C. CLARKE. 

F. COLLINGWOOD. 

The great and pressing importance of resuming the investigation 
begun nine years ago, into the strength of metallic structures, the parts 
and materials of which they are composed, can hardly be overstated. 
While, perhaps, it is best realized by members of the engineering pro- 
fession, every consideration of public safety, of corporate and private 
economy demands that we should increase our knowledge of modern 
structural materials. 

This can in no way be so well done as by a commission of experts 
(both civil and military), which shall avail of the Government machine 
to carry on the necessary experiments, and to generalize from these, and 
from the results of the many thousands of private experiments of which 
it can obtain the records, the general laws which should govern in the 
framing of specifications and the designing of structures. 

Success will largely depend upon the character of the commission, and 
especially upon the engineer who may be selected by it to perform the 
actual work of carrying on the tests, and of deducing general conclusions 
from them. In order, therefore, to secure the best results, the necessary 
legislation will need to be carefully considered, and elaborated in con- 
nection with those of our members most competent to give sound advice 
on this subject. 

The Board of Direction, therefore, recommends that it be authorized by 
the Society to memorialize the Congress of the United States, and to 
promote, so far as it can be done, without incurring expense, the intro- 
duction and framing of a law adequate for the intended purpose. 

On motion, the report was received. Mr. Lyman Bridges moved that 
the report be adopted, which motion was seconded. 

The Chair, Mr. Ashbel Welch : Discussion is now in order. 

Gen. Wtltjam Sooy Smith . — I wish to take this opportunity to ex- 
press my great gratification that the recommendations of the Committee 
should be so precisely in accordance with what has already been done to- 
ward securing the accomplishment of this great work. The report 
sounds to me like " a twice told tale . " 
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There is scarcely a recommendation it contains which has not been 
acted upon and carried out by the Committee that preceded this one. 
The original bill passed by Congress provided for the appointment of a 
similar Board, except as to the number of its members . 

That was a mixed Board, consisting of several civil engineers and of 
officers of the Army and Navy. The bill went further, and provided 
that the Board should go on and make tests ; not that it should superin- 
tend them . The idea that these tests can be made by certain persons 
and superintended by certain other persons who shall make a report 
upon them and present it to the country as their work, is, I think, alto- 
gether wrong. The work should not be done by proxy; but it should 
be done by competent men, who, watching the experiments as they are 
performed, may gather the best lessons they teach . I do not suppose 
there is an engineer present, who has made experiments, who does not 
know that the most valuable suggestions they afford, are often developed 
and caught by the quick eye of an experienced observer while the test is 
in progress. The mere manual labor, the handling of the samples, and 
the machinery employed, will, of course, be done by mechanics trained 
to this work. But the experiments must be watched, the results ob- 
served, and deductions made by engineers specially fitted for such 
duty by natural aptness, thorough education and large experience. 
All the facts revealed will then be noted, correctly arranged, and conclu- 
sions logically drawn from them. 

This is the kind of investigation that turns out to the advantage of 
the world. Such labor should be well paid for, and it is unworthy of a 
great Government like ours to accept such services for nothing. It is 
only by years of patient, faithful work, performed by the ablest engineers 
in this country that the knowledge we so much need can be acquired. 
And to expect a Board to do it at arm's length, leaving the burden of it 
to be performed by a single individual, is, I think, to commit * great 
error, and one fatal to the value of the work and to the confidence it 
should command.' Is there one of us here present who feels competent 
to undertake this great investigation and to carry it through alone, even 
though aided by an able Board at a distance ? 

This Government ought to see that this great work is done, on which 
the welfare and lives of its people depend in such large measure. And 
it should pay for it. 

It is easier t* get the Government to undertake it again, and easier to 
get the necessary appropriations from Congress to have the work well 
done and decently paid for, than to inaugurate and carry through a less 
thorough and reliable set of investigations. The representatives of the 
Government will say, bring before us a well digested measure, which will 
secure such thorough accomplishment of the work proposed that the 
positive knowledge you require will be sure to be obtained, and all 
doubts removed on vital questions touching the strength and characteris- 
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tics of iron and steel, and we will vote for it. We desire to feel that 
when the work is done, it will be well done. 

That was the view presented to the Government before. 

Some of the gentlemen here present accompanied your former Com- 
mittee to lay this matter before the Committee on Appropriations of the 
U. S House of Representatives. In the beginning we were notified 
that we would be given fifteen minutes in which to explain the matter. 
The Representatives soon became so interested that the limitation of 
time was removed, and the result was a conference lasting nearly half a 
day, and an appropriation of seventy-five thousand dollars with which 
to build a testing machine and to begin the tests. Congress was then 
advised that this would only suffice to begin the work, and that it would 
be asked for appropriations, from time to time, as means might be re- 
quired to carry it on. 

With the money so appropriated the machine was built. You know 
of the delays that occurred. These were unavoidable, and thoroughly 
compensated for by the excellence of the testing machine when com- 
pleted. It is beyond question the most perfect one ever built, and it 
could not have been so well done in less time. 

The Board labored earnestly. The machine was built, a comprehen- 
sive mapping out of the experiments and investigations proposed was 
made, and the work fairly commenced. 

You were advised, from time to time, of the hostile influence that 
worked to destroy the Board. There was but one apparently, and this 
was revealed to you from year to year. 

At the end of eight years of labor that was performed gratuitously by 
your former Committee, whose members were willing, nay, glad to con- 
tribute this much to the cause of science, and so to the general good, 
you discharged that Committee, with thanks, to be sure, and appointed 
this one^as a sort of Investigating Committee, and it has gone over ex- 
actly the same ground in the way of inquiry and recommendation. 

I do not wish to take exception to its report. I desire harmonious 
action on the part of this Society, and will contribute all I can to such 
action. 

I am glad the members of this Committee have reached conclusions 
so precisely in accord with those which governed the action of the Com- 
mittee that preceded this one. I have profound respect for their views, 
and those of the Society. 

I hope there will be no division of opinion amongst us on this very 
important subject. We want success and we must be willing to work 
hard for it ; but let us do it rightly, and let us not sacrifice the valuable 
features of our plans for getting the knowledge we must have through a 
mistaken notion that Congress will not appropriate enough money to do 
this in the most perfect way. 

Congress will make the necessary appropriations if all the members 
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of this Society will work to convince its members of the absolute neces- 
sity of the knowledge we seek. 

The Supervising Architect once informed me that in his department 
alone, the Government consumed eight thousand tons of iron and steel 
in fifteen months. Enormous quantities of these materials, and of wood, 
brick and stone are purchased and used by the Government every year, 
and yet the rules and formulae which govern the use of these materials 
are inaccurate, and in some instances actually misleading, as we all 
know. 

This consideration alone should justify ample appropriations for 
such tests and experiments as will enable a Board to correct these rules 
and formulae, and to place before our profession and the people all the 
knowledge we require to enable us and them to apply the materials used 
in construction wisely and economically. 

There are two branches to this subject, as there are to most with 
which the civil engineer has to do, viz., the science of it and the art of it. 
There are new processes employed in the production of the metals, and 
many new forms in which they are used — the art progresses rapidly — the 
science lags behind — and we have not tested sufficiently these new pro- 
ducts and shapes. These are constantly multiplying, and it will require 
industrious testing and experimenting to keep the science up with the 
art. 

Each of us now has to make his own experiments, and the country 
derives little advantage from them. They are disconnected and desul- 
tory, designed generally to ascertain the strength of the parts of our 
structures, and not to establish any general laws for the government of 
others in the use of the materials used in construction. 

The connected and complete investigation of the strength and quali- 
ties of these materials, and the deduction of right rules and formulae 
from the results of such investigations is the work of the Government, 
and it is its imperative duty to perform it. 

If we alLwork vigorously and together we can influence the Govern- 
ment to resume this work and complete it. 

But we must not degrade this work by entrusting it to a Superintend- 
ing Board, which is to let it out to be done by a single man, however 
able he may be. 

One man can make a certain set of experiments best, another can 
best pursue another line of investigation, each working in the field of 
his own experience and strongest talent. 

The Ordnance Department can make its experiments for the deter- 
mination of those qualities which it requires in the metals for its uses. 
The Engineering Department will make other tests to gain the knowl- 
edge it requires. The Navy seeks still other knowledge, and the civil 
engineers, manufacturers and mechanics of the country, coming from 
the broad field of its civil industries, ardently desire such knowledge as 
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will enable them to make and use iron, steel and other materials wisely 
and well, under the varied requirements which they have to meet and 
satisfy. Let these all be represented in a Government Board which 
shall devote its whole time and best energies to the great work now un- 
der our consideration, and then and only then will it be well and thor- 
oughly done. 

Neither Faraday, nor Humphrey Davy, Newton nor Laplace, trusted 
their investigations to second hands, but made them themselves ; and so 
all truly great and valuable searches for scientific truth are made. 

I beg the indulgence of the Society for the earnestness with which I 
have endeavored to impart this view of the work of the testing Board, 
it is the result of years of thought on this subject, and I feel sure that it 
is correct. I have all respect for the opinions of the gentlemen who 
framed the report. I have simply felt it my duty to take issue with 
them on that point and one other. 

The report recommends that the Board shall report to "the proper 
department. " 

We know now how that will end. The Board will be required to 
make the experiments under the direction of, and make its report to 
the Ordnance Department of the United States Army. This was at- 
tempted before. A letter of instruction came to us to that effect, and 
we had to go to Washington and get the letter recalled. It is not right 
that any department should exercise such control. It is not what is due 
to the officers of other branches of the Government service. It is not 
courteous to the civilian members of the Board. It is not consistent 
with the proper performance of the work, and it is not and never was 
graceful in any department of the Government to seek such authority 
over a Board created to be independent. No department of the United 
States Government has the necessary knowledge and skill to do this 
work, and none should be permitted to control it to its sad detriment. 
Why should we go to a department to get this great work done, requir- 
ing the widest range of engineering talent, skill and experience ? We do 
not seek their aid when we design and build bridges, tunnels and rail- 
roads. The Board should be independent, and it should report directly 
to the President or to Congress, and not to any department. And in 
whatever may be done, it will be necessary to guard carefully against 
any-instructions precedent which any department may propose to give. 

I beg pardon once more for the manner in which I have presented 
these views, and reaffirm my great gratification with the report of the 
Committee as a whole. 

I hope its recommendations may be carried out, with the exception of 
the two which I have endeavored to criticise, and these, I think, the 
Society will do well to have changed. 

Mr. F. CoiiiiiNowooD — I do not wish to reply at length to what Gen. 
Smith has said, because I agree with him entirely. The only point I 



Digitized by VjOOQ IC 



25 

wish to refer to is this : the Committee, I think, would have been very 
glad to have recommended exactly what he suggests as to a paid com- 
mission. They discussed that matter at considerable length, and I am 
sorry to say, they had a feeling that it would endanger the appointment 
of a commission. If it is thought by a larger number that a paid com- 
mission can be carried through, then I think the Committee would 
heartily recommend it. 

Then, as to the other point, reporting to the proper department as 
to the work done, it was simply expected that if money was entrusted to 
-the Committee to expend, it should report to the proper department 
what they had accomplished. I scarcely think that it can be made to 
mean that we were to go to the department for instructions. 

Mr. W. Soot Smith. — I wish to state again that I feel that I have 
good reasons to believe that there is no difficulty insurmountable in get- 
ting the necessary appropriations from the Government to make these 
experiments . The cause of our failure to get further appropriations be- 
fore, I think, was stated to this Society . It was a lack of interest on the 
part of the members of our Society — and yet not all, because some did 
work hard. It was a lack of general interest, a lack of active interest. 
With a membership of over 600, scattered all over this country, we can 
reach every member of both Senate and House. It is a thing that is 
so manifestly right and necessary that there is no difficulty whatever in 
showing that the thing is right, and if we will take the trouble to speak 
to each member, it can be accomplished. Men will be paid by the Gov- 
ernment, and they should be. 

The compensation should be equal to that of any Government officer 
on the Board. There were only three civilians on the old Board. The 
clause providing pay for the civilian members was cut out, and I think 
for the purpose of driving them out of the Board. We should not make 
that mistake again ; let us ask the Government to do this thing as it 
ought to be, and I think it can be more easily accomplished in that way 
than in any other. No one engineer can do that work as it ought to be 
done. I do not think any one present would feel competent to go over 
all the field, but that competency we can get by proper selections from 
the great body of engineers in the country ; and in that way, it seems to 
me, it ought to be done. 

Capt. O. E. MiohaeijIs . — I only want to say a few words not only as 
a member of the Society, but also as a Government officer. There is 
one thing that should be remembered : Congress does not make appro- 
priations and leave their disbursement to what it would consider irre- 
sponsible officers. They are disbursed under the Treasury Department 
or the War Department or some other department, and Congress holds 
the heads of those departments responsible for the expenditure of the 
money. Of course, special appropriations being made, and the heads 
of departments not being experts, they must confide the work to their 
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proper subordinates ; and while I listened with much interest to my gal- 
lant friend and cordially agree with him, stilj I take exception in one 
point. There is Government supervision in almost everything. Now, 
we have here in this Society probably the best bridge builders in the 
country. They know, however, that they cannot build a bridge over a 
navigable stream without submitting their plans to officers of the Govern- 
ment. The plans must be approved by those officers, and after that the 
bridge may be built. Such a course does not seem to be inconsistent 
with the respective rights and dignity of all concerned, and I feel certain 
that with proper provision as to expenditures, the officers of the Army and 
Navy would accept any programme proposed. Of course, I, as an ordnance 
officer, would prefer that my department had that supervision. Still, 
there must be that supervision. The President, however, is primarily 
responsible. He transfers it to the Cabinet officers, and they to some 
one subordinate to themselves. Some one man is held responsible for 
certain money. That is the principle that runs throughout our Govern- 
ment. 

Mr. Lyman Bridges. — The Ordnance Department has certainly made 
many tests for their special requirements. There are, however, in the 
Engineer Corps of the Army many able, officers, and if this work is to be 
referred to any other department, it seems to me it should be to the En- 
gineer Bureau of the Army. 

Mr. Theodore Cooper, — Before the discussion goes any further in this 
direction, permit me to say, that as Civil Engineers we have no objection 
to any department of the Government doing any portion of this work 
which properly lies within their field of experience. But the whole 
field of investigation is too wide to be put in charge of any department, 
whose proper duties are confined within comparatively narrow limits. 
Our aim is not solely to know the strength of iron, steel or bronze, for 
the making of ordnance, but for the innumerable applications of these 
metals for constructive purposes in the arts and sciences. A field we 
claim to be almost exclusively in the hands of our civilian engineers, 
constructors and manufacturers, and which is but slightly within the ex- 
perience of any single department of the Government. We desire this 
work put into the hands of men whose past experience is such as to ena- 
ble them to start from the plane of our present knowledge, and as to lead 
them to a full and comprehensive examination of this subject. To use 
our time and money to the best advantage, we think, such men, ac- 
knowledged as our present experts in the past knowledge of these metals 
are the proper ones to direct the advance upon the strongholds of our 
ignorance in regard to their full properties. 

Mr. WtltjTam Metoalf. — I would like to say a few words on points 
that seem to me vital. In regard to the departments, I agree entirely 
with the gentleman from the Ordnance Department. It is simply absurd 
for this or any society of irresponsible people to ask the Government 
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to make appropriations of large sums of money that we shall not 

aoootint for. It is no matter to us what department we report through, 

but unlesss Congressmen can feel tnat they will get reports through 

officers that are responsible, we need not hope for any appropriations 

at all. The second point is in regard to the question of supervision by 

the Department It was the intention of the Committee to provide that 

this body of experts should direct and control the character of the work 

to be done, and lay it out fully for the employees of the Commission ; 

and they also provided that this Commission should have charge of the 

direction of the publication of these reports. Thus the preliminary 

reports to submit to the Society and to all experts, and the final reports 

would be so distributed that they would go where they could do the 

most good. I would like to know how the gentleman expects this 

Society to retain an interest in a work year after year, except they get 

reports. There is a great deal of difficulty in getting the first reports, 

though there were enough published to have gone into the hands of 

every member. They are lying in the bar-rooms and grog shops, and 

engineers cannot get them. Further, what is everybody's business is 

nobody's business. If it is left to five or six hundred members of the 

Society, that work will never be carried on ; but if there is a commission 

properly organized, of the right kind of men, then this Society and all 

other scientific bodies throughout the country will see that it has their 

moral and active support ; everybody will aid in carrying on their work, 

and there will be little difficulty in getting the necessary appropriation. 

As to the third point in carrying out this work, I doubt if you can select 

from this Society, to make these experiments, any commission which 

would do as well as one man — a man who is a thoroughly educated 

engineer, and who, after six months' practice on that machine, could do 

everything that this Commision should require him to do, having nothing 

to see to except the doing of the actual work. Some man must do that, 

and he must be an expert. In my experience, I have never yet seen an 

engineer in Pittsburg interfere in any way. Inspection is about the 

first work that an engineer is set to do. I know in my own case, when I 

first started in business, I was put in charge of the testing of gun iron, 

under Major Wade and Major Rodman, and in a few months the whole 

matter was put in my hands. I spent months in Watertown, and neither 

General Hodman nor Major Wade ever thought of coming near the 

machine. They depended upon me, and took the figures and reports 

and used them ; and that is exactly what any commission will have to do 

if they want to get good, thorough work. They will have to employ 

competent clerks, and then you must select the very best and ablest men 

to superintend and lay out and plan. Then you can get the work well 

done, and I do not believe you can get it done satisfactorily in any other 

way. These are the considerations which led us to develop those three 

points in the report, not in any sense criticising the old Commission, and 
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only hoping to secure the entire confidence of the Government, so that 
there would be no difficulty, from year to year, in obtaining all necessary 
appropriations. In regard to the officers of the army, I never, so far as 
I had any experience with them or knowledge of them, saw an officer 
who was not always ready to do all he could to aid such work, and ever 
glad to get all the results he could, and who would not turn in and do 
all he could to help on with the work, and especially if he were an 
expert in his business. 

Mr. Wm. Sooy Smith.— I approve fully the suggestion of the expend- 
itures being under the supervision of the Governmental departments. 
There never was any objection made. Upon that point I presume we are 
all agreed. I also agree fully with the last Committee as to the method 
of making reports. I think it is a very wise idea and a good one. 

As to the third point, I return to the original ground. I do not 
think any single man should be entrusted with the direct supervision of 
the work. I think we have proven the worthlessness of the knowledge 
obtained in that way upon which we have relied heretofore. We are 
told that competent engineers would not attend to these experiments, and 
that novices, when they commence work, are put in charge of these ex- 
periments. We know that is true . We don't want that done in this 
case. We want an expert in each line of investigation. I do not think 
that there is or can be any doubt on this question in the minds of those 
who have given the subject earnest consideration. If these experts are 
paid as they should be, they can devote their whole time to it, and we 
will have the work thoroughly done. I know the investigations are 
made in the old world in this way. In Berlin I saw Spangenberg in his 
shirt-sleeves in his great workshop, and he was not trusting to assistants 
to make the experiments in which he is specially interested. It is in 
that way that the best lessons can be learned. 

On the other two points I thoroughly agree with the Committee's 
recommendation s. 

Another consideration I wish to present, and that is the impropriety 
of requiring a Board not only of civil engineers, but made up of officers 
in different branches and corps of the Government service, to be under 
direction of a single Government department. It is not proper that the 
Board should be subject to such direction, and in the old Board general 
objection to that was made. No more harmonious Board could be 
organized than the old one was. There were honest differences of 
opinion, such as exist everywhere amongst thinking men, but they were 
amicable. 

We should urge that this Board should be independent, and that no 
Government department should prescribe the tests to be made nor the 
manner of making them. 

The following resolution was offered by Gen. Wm. Sooy Smith : 

Resolved, That the report be received, and that the Board of Direction 
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be authorized to memorialize Congress, and to promote, so far as it can 
be done without incurring expense, the introduction and framing of a 
law adequate to resume the investigation into the strength of structures, 
and the parts and materials of which they are composed. 

This resolution was seconded, and accepted by Mr. Bridges as a sub- 
stitute for that offered by him. 

The resolution was then adopted. 

Mb. William Metcalf. — Before proceeding to other business, I 
would like to say, in behalf of the American Institute of Mining Engi- 
neers, that that Institute will meet in Washington on February 21st, 
1882, and the following days. That Institute has arranged to give to 
this subject one whole session of its meetings, and has provided for a 
discussion by members especially qualified to speak thereon. If the 
Board of Direction of this Society can have the memorial to Congress 
prepared before that time, I am sure the members of the Institute of 
Mining Engineers will make every effort to promote a proper disposition 
of the matter. 

The following resolution was offered by Mr. O. Chanute ; seconded 
and adopted : 

Whereas, Mr. T. F. Rowland has subscribed $2,500 to the Building 
Fund, and this subscription, much the largest thus far made by any one 
member, should be specially acknowledged by this Society ; therefore, 

Resolved, That the thanks of the American Society of Civil Engineers 
be tendered to Mr. Rowland for his generous subscription, and that he 
be presented with a copy of these resolutions. 

Resolved, That the Board of Direction be instructed to make the 
necessary arrangements to institute an annual prize, of the value of at 
least #50, to be known as the "Rowland Prize," and to be regularly 
awarded hereafter, to the authors of papers read before the Society, 
under rules to be jointly framed by Mr. Rowland and the Board of 
Direction. 

A member who was not present at the morning session requested in- 
formation as to the action taken in reference to compounding annual 
dues or creating Life Memberships. This information being given, a 
motion was made and carried reconsidering the action taken at the 
morning session in reference to the proposed amendment to Article XXII 
of the Constitution, so as to allow further discussion. 

Mr. Lyman Bridges. — In reading a report recently issued from the 
Finance Committee, I was surprised to find that they did not see that 
compounding dues or creating Life Memberships would inure to the 
benefit of this Society. It seems to me they ought to have reported a 
proper sum for this purpose. Other simjjar societies have Life Member- 
ships, and certainly a sum can be found which will be fair and ad van- 
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tageous to all. If $300 is not enough, then some other sum most be 
enongh. Interest certainly accumulates, and if five per cent, cannot be 
depended upon, then take a lower rate. It does seem to me a mistake to 
have the action of this Annual Meeting go out as discountenancing the 
idea of Life Memberships. I would like to become a Life Member at 
whatever price may be determined upon by the Finance Committee as 
fair, and I am inclined to move that it be the sense of this meeting that 
an amount of $500, or such an amount not exceeding $500 as the Finance 
Committee deem fair, should be the sum at which annual dues may be 
compounded by one payment. 

The Secretary, Mr. John Bogabt. — I am afraid that the report to 
which the gentleman alludes, was so long that he did not quite read 
through the whole of it. The report was made under these circum- 
stances : An amendment to the Constitution was regularly offered, fixing 
the future rate for compounding annual dues at a definite stated amount. 
Neither tne Board of Direction nor the Finance Committee had any 
right to alter that amount, or to in any way change the proposed amend- 
ment. But, as the Board considered the subject of the greatest import- 
ance, it requested the Finance Committee to look into it, in its bearings 
upon the finances of the Society. The Finance Committee did so, and 
prepared a report, which the Board issued simply for the information of 
the members of the Society. That report showed that, in the judgment 
of the Committee, the affairs of the Society were in such a condition that 
it would be unwise to recommend a basis for compounding dues which 
would tend seriously to lessen the present annual income ; that the 
amounts which, under present circumstances, it would be safe to adopt 
would appear large, and the Committee feared might tend to discourage 
members from compounding. The Committee added : "While we look 
with favor upon the plan of compounding dues as having for its object 
the permanent and best interests of this Society, and which, if in suc- 
cessful operation, would in time accomplish all that might be expected 
of it, yet we fear that its introduction at the present time might so 
seriously embarrass the Society financially as to jeopardize those im- 
portant interests which this plan was especially designed to subserve." 

The Committee, as the gentleman states, did not &l a rate for com- 
pounding dues. It really was not their duty to do so, because only the 
Society, at the Annual Meeting, has the right to change or amend a regu- 
larly proposed amendment to the Constitution. This, I think, explains 
the point made as to the report referred to. I may add, that I feel sure, 
in view of the discussion of to-day and of the consideration that will 
certainly now be given to the subject, that a plan will soon be elaborated 
which will successfully accomplish the desired result, and which will 
give a method of compounding dues alike just to the individual member 
and to the Society at large. With this expectation, I suppose that it 
will be the better course to recommend that the present proposed 
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amendment be not passed. For myself, I will say that the subject im- 
presses me as so important that I will endeavor to aid, as far as I can, in 
its suitable and speedy solution. 

Note. — By an error in transcribing, the statement of the funds and 
income of the English Institution of Civil Engineers was incorrectly 
given in the Proceedings of this Society, October, 1881, Vol. VII., p. 108. 

The statement for December 1, 1881, is : 

Institution Investments £36 838 

Trust Funds 14 642 

Total £51 480 

Or, say 8257 400 

The total receipts for the year were : 

Strict income, including dues, interest on Institution Invest- 
ments, etc £12 398 

Other receipts, including admission fees, and life composi- 
tions, which are treated as capital, also interest on Trust 
Funds 3 508 

Total £15 906 

Or, say 879 530 

Mr. Lyman Bridges. — Not having been present this morning, I have, 
with several other members, asked for this information. In response 
to the circulars requesting contributions to our Building Fund, I have 
desired to do something, but I also desired to pay for a Life Membership, 
and had hoped the two might be combined. It seem that it ought to 
be possible to do so, or, at all events, to fix a sum, the payment of which 
would relieve any member so desiring of future annual dues. 

Mr. Charles H. Fisher, moved to amend the proposed amendment to 
the Constitution by striking out $300, and inserting $500; and striking 
out 9150, and inserting $300; and said that if invested at 5 per cent, these 
amounts would give to the Society the same annual income as the 
present dues. 

Mr. Joseph P.- Davis. — I doubt whether we should adopt this 
motion. If we find afterward that we can afford lower rates, it would 
be a mistake to recommend these. I think it is better that we should 
pass the motion we have reconsidered. 

Mr. Wm. P. Shinn. — The last article of the Constitution of the Society, 
which provides that proposed amendments shall be in order for discus- 
sion and amendment at the Annual Meeting, and with such amendments 
thereto as may have been approved by a majority vote of the Annual 
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Meeting, shall be voted upon by letter ballot, has been construed by the 
Board of Direction to provide that both the original proposition and 
also the proposition as amended at the Annual Meeting should be sent to 
letter ballot. I do not agree with that construction of the article, but 
it has been so decided. The result, in the present case, might be such a 
division of the vote as would prevent either proposition from being 
adopted. But since the non-resident members are not now very largely 
present, they might not understand how decidedly this Annual Meeting 
feels that the proposition, in its original form, should not at present be 
adopted. Should both the original amendment and this proposed modi- 
fication of it go to ballot, many members might not be as likely to 
recognize the fact that the discussions here have determined in the 
minds of those present that the original amendment is not in a shape to 
be now adopted with advantage to the Society, and they might, there- 
fore, vote for it, and the Society thus be bound to a provision not now 
desirable. 

If we simply recommend that the original proposed amendment be 
not adopted, it will probably be more effective, and the subject can be 
taken up and put into proper shape at some future meeting. 

In reference to subscriptions to the Building Fund, it must be re- 
membered that amounts paid for compounding dues will not go to the 
Building Fund at all, but to the General Fund of the Society, the 
interest from which is used to defray current expenses. We have 
already discussed the propriety of passing a resolution to the effect that 
a subscription of a certain amount to the Building Fund should consti- 
tute the subscriber a Life Member. But we have decided that we could 
not do this, and the proposition that this meeting should recommend 
such action was not agreed to, because members present thought it 
inexpedient as tending to effect a change in the fundamental law of the 
Society, without previous general notice to members. 

Under all the circumstances, it seems to me that the action of this 
morning, in recommending that the proposed amendment be. not 
adopted, is the most desirable. 

Mr. Lyman Bridges. — Can not this meeting recommend that one 
proposition, when submitted to letter ballot, should be passed, and the 
other not passed? If this is done, I think it probable that the recom- 
mendation will be considered by members when they vote. 

Mr. Charles H. Fisher. — I did not understand, when I offered this 
amendment changing the sums from $300 to $500, and from $150 to 
$300, that both the original proposition and its amended form, as per- 
fected at this meeting, would go to letter ballot. If that is the case, 
I am inclined to withdraw my amendment. 

Mr. WiiiLiAM P. Shinn. — At the last Annual Meeting a precisely 
similar case occurred. There was an amendment offered as to the man- 
ner of electing members. The Annual Meeting amended that proposed 
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amendment. The ballot was sent out by the Board of Direction, pro- 
viding for a vote on both the original and the amended proposition. 
The result in that case was a division of the vote, and neither proposi- 
tion was adopted. The danger in the present case is, as I have said, 
that, if it seems to be a question between two propositions, members 
who do not look thoroughly into the subject may vote for the one which 
in the view of this meeting is undesirable, while if the single original 
proposition is sent out, with the positive recommendation of this meet- 
ing that it be not adopted, then it will, probably, not be adopted. 

Mr. Lyman Bbidges.— It seems a pity that we can not recommend to 
the Society, with a probability of the recommendation being followed, 
some scheme which will secure the result which everybody here thinks 
desirable. I hope the way will be found to do it now. If not, I hope 
that at the earliest possible time after this meeting such a scheme may 
be elaborated. I have none now to propose. I venture to suggest that 
perhaps this division of residents and non-residents should not be taken 
into account in a compounding plan, but that one proper sum may be 
adopted for all members. Again, the laws in relation to annuities and 
life insurance premiums have been so well studied that their application 
to our case ought not be very difficult. Again, it might be arranged 
that the payment of the amount of dues for a term of years— say, per- 
haps, twenty years — should constitute Life Membership. At all events, 
it is certainly important to do something, and I believe such measures 
as have been suggested will help increase both the Building and the 
General Fund. 

Mr. John Booabt. — While an addition to the General Fund does not 
increase the Building Fund, yet the interest from the investment of the 
General Fund would go directly towards paying the interest on the 
mortgage now held upon our property; so that the result of a contribu- 
tion to either fund would be substantially the same. 

The amendment proposed by Mr. Charles H. Fisher was then lost. 
The original motion was then again voted upon, and carried, as follows: 

That this Annual Meeting recommends to the Society that the above 
proposed amendment to Article XXII of the Constitution is injudicious in 
the present condition of the Society, and that it should not be adopted. 

Mr. William P. Shinn. — The tone of the discussion at this meeting 
has clearly shown that the feeling is in favor of such action as would 
admit of a subscription by a member to the Building Fund effecting a 
final payment of annual dues and constituting a Life Membership, and I 
have no doubt that as soon as it can be legally done such action will be 
proposed, and it will probably be adopted. 

Mr. F. Collingwood exhibited specimens of wires which had been 
tested, and explained the results of the tests. 

After an announcement of the programme for the following day, the 
Annual Meeting adjourned. 
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The Members of the Society present at the Annual Meeting, were : 
Julius W. Adams, T. H. Aldrich, Wm. M. Allaire, E. B. Andrews, W. 
H. Atwood, O. W. Barnes, George S. Baxter, Van Brunt Bergen, H. 
Bissell, H. D. Blunden, James P. Bogart, John Bogart, A. P. Boiler, E. W. 
Bowditch, H. R. Bradbury, W. H. Bradley, Lyman Bridges, Chas. O. 
Brown, Thomas E. Brown, Jr., L L. Buck, W. D. Bullock, James A. 
Burden, Wm. H. Burr, O. Chanute, E. S. Chesbrough, H. Wadsworth 
Clarke, Thomas 0. Clarke, Thomas M. Cleemann, F. Collingwood, A. G. 
Compton, Theodore Cooper, Martin Coryell, J. James R. Croes, Charles 
G. Darrach, Jos. P. Davis, E. A. Doane, E. B. Dorsey, George W. 
Dresser, Thomas Egleston, N. W. Ellis, S. Clarence Ellis, Theo. G. Ellis, 
Theo. N. Ely, Charles E. Emery, Charles A. Ferry, Albert Fink, Charles H. 
Fisher; Clark Fisher, Sandford Fleming, M. N . Forney, Chas. E. Fowler, 
George H. Frost, E. E . Glaskin, Charles E. Goad, Bryant Godwin, Wm. 
H. Grant, S. M. Gray, D. M. Greene, George S. Greene, Jr., A. R. 
Haddock, S. S. Haight, Wm. G. Hamilton, Geo. E. Harding, Henrique 
Harris, B. D. Hasell, C. H. Haswell, W. A. Haven, A. B. Hill, Wm. 
R. Hutton, Walter Katte*, Charles Kellogg, E. D. Leavitt, Jr., G. 
Leverich, Charles Macdonald, Arthur Macy, C. C. Martin, C . S. Maurice, 
James McCrea, T . H. McKenzie, George W. McNulty, Wm. Metcalf , 
O . E. Michaelis, H. S. Munroe, George S . Morison, Henry G. Morse, 
Isaac Newton, James Owen, Charles Paine, Wm. H. Paine, F. C. 
Prindle, Chas. Ward Raymond, David Reeves, J. Gardner Sanderson, 
Wm. H. Searles, Wm. P. Shinn, S. H. Shreve, W. W. C. Sites, C. Van- 
dervoort Smith, Wm. Sooy Smith, R. P. Staats, Cook Talcott, Joseph 
R. Thomas, R. H. Thurston, M. M. Tidd, Robert Van Buren, E. B. 
Van Winkle, C. C. Waite, Henry F. Walling, C. D. Ward, L, B. Ward, 
Ashbel Welch, Thomas J. Whitman, F. M. Wilder, W. H. Wiley, John 
A. Wilson, Jos. M. Wilson, W. W. Wilson, S. Wimmer, De Volson 
Wood, and William E. Worthen. 

The Members of the Society on Thursday morning met as arranged 
in the programme given below, which was carried out in all details. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS. 

Annual Meeting of 1882. 

John Bogart, George W. Dresseb, 

William H. Paine, C. Vandebvoort Smith, 
Charles E. Emery, 

Committee, 



PROGRAMME . 
Wednesday, January 18, 1882. 

The Annual Meeting will be held at the House of the Society, begin- 
ning at 10 a. m. 

The Annual Reports will be presented ; officers of the Society elected; 
proposed amendments to the Constitution discussed. Reports are ex- 
pected from the Standing Committees on Gauging of Streams, on Tests 
of Cements, and on preservation of Timber; also a report from the Board 
of Direction on the subject of Tests of American Iron, Steel and other 
metals. These reports will be discussed. General business will be 
transacted. 

Lunch will be served at the House of the Society at 1 p. m. After 
lunch the session of the meeting will be resumed at 2:30 p. m. An 
evening session will also be held if found desirable. 

Thursday, January 19, 1882. 

Meet at Works of Manhattan Gas Company, cor. 18th Street and 10th 
Ave., at 10 a. m. (Members who prefer can meet at the Society House, 
at 9 :30, and proceed thence to the Manhattan Works). Opportunity will 
be given for inspecting the whole of the works, if desired, and especially 
the practical working of the Ross Steam Stoking Machinery, together 
with arrangements for the economical handling of coal. 

Thence proceed by boat to the Works of the Hudson River Tunnel, at 
Hoboken. The plans and practical operations connected with the Tun- 
nel will be exhibited and explained. 

Thence by boat, to the Station of the Pennsylvania Railroad at Jersey 
City, where its terminal arrangements will be examined. 

Thence, also by boat, to the Brooklyn Pier of the New York and 
Brooklyn Bridge. The bridge will be crossed upon the main floor, 
which will be planked. This will be the first party to cross upon the 
main roadway. 

From the New York terminus of the Bridge, proceed to the foot of 
Courtlandt Street, and visit the works of the New York Steam Heating 
Company, near the corner of Courtlandt and Greenwich Streets. 
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Thence, by boat, to the foot of 23d Street, North Eiver, to inspect 
the work in progress at that point by the Department of Docks. 



In the evening a Eeception will be held at the House of the Society at 
8 p. m., after which Supper will be served in the Library. 



APPKOXIMATE TIME TABLE. 
Januabt 18th. 

AT SOCIETY HOUSE. 

10 A. M., Business Meeting. 2:30 P. M., Adjourned Meeting. 

1 P. M., Lunch. 8 P. M., Evening Session (if held). 

January 19th. 

10 A. M., Manhattan Gas Works. 1 P. M. Arrive Brooklyn Bridge. 
10:45 " Leave " " " 2 " Leave " " 

11 " Arrive Hudson River Tunnel. 2:30 " Arrive Courtlandt St. 
11:45 " Leave " " " 3:15 " Leave " " 

12 M., Arrive Pennsylvania R. R. Station. 3:45 " Arrive. Foot West 23d Street. 
12:30 P. M. Leave " " " 8:00 " Reception at Society House. 



Much gratification was expressed with the arrangements, and with the 
fact that the Lunch on the day of the meeting, and the Reception and 
Supper on the evening of the second day, were held at the New House 
of the Society, which afforded accommodations for the enjoyment of a 
remarkably pleasant evening. 
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PROCEEDINGS. 



Vol. VIM.— February and March, 1882. 
MINUTES OF MEETINGS 

(Abstract of such as may be of general interest to members. 

OF THE SOCIETY. 

February 1st, 1882. — The Society met at 8 p. m., Mr. Charles Mac- 
donald in the Chair. Ballots were canvassed and the following candi- 
dates declared elected as members : Enrique Budge, Valparaiso, Chili ; 
Chester B. Davis, Omaha, Nebraska ; Robert Gordon, Henzada, British 
Burmah ; George S. Rice, Charleston, Arizona ; Thomas J. Seely, Las 
Vegas, New Mexico ; Romeo Paul Tomassek, New York. 

The deaths of the following named members were announced : Theo- 
dore Ransom Scowden, of Cleveland, Ohio, elected Member May 7, 1873, 
died December 31st, 1881 ; Moses Lane, of Milwaukee, Wisconsin, 
elected Member, December 4th, 1867, died January 25th, 1882 ; Alexan- 
der Lyman Holly, of Brooklyn, New York, Past Vice-President, elected 
Member, October 1st 1873, died January 29th, 1882, 

February 15th, 3882, — The Society met at 8 p. m., President Welch 
in the Chair. A paper hy R. E. McMath, Member A. S. C. E., subject: 
"The Mean Velocity of Streams Flowing in Natural Channels," was 
read by Secretary Bogart, and discussed by Messrs. T. C. Clarke, Col- 
lingwood, Joseph P. Davis, Emery and Welch. 



EEPOKT OE THE BOARD OF DIRECTION 

For the Fourteen Months ending December Slst t 1881. 
Presented and accepted at the Annual Meeting, January 18th, 1882. 



The Board of Direction in presenting this Report for the fourteen 
months ending December 31st, 1881, desires to congratulate the Society 
upon this first annual meeting in a house of which it is itself the owner. 
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The purchase of this property is in the opinion of the Board a most 
important step in the progress of the Society. The great necessity of 
better provision for the accommodation of the different departments of 
Society work has been felt by many of our members for a number of 
years. The advance of the rent of the house in Twentieth Street, occu- 
pied since May, 1877, rendered it necessary either to rent new quarters, 
or to purchase a suitable house. The circular inviting subscriptions to 
a fund for the purchase of a house was issued January 1st, 1881. 
Details of the progress of the subscription, and of the purchase of this 
house are given in the following portion of this report. Before doing 
this the Board desires, in behalf of the Society, to acknowledge the 
promptness and liberality which has characterized the action of those 
who have subscribed to this fund. The number of paid subscriptions, 
up to January 1st, 1881, is 110 ; the amount paid to that date is $14,012. 
Among the subscriptions are three of $200, two of $250, three of $500, 
and one of $2,500. The spirit which prompted this last-mentioned 
subscription from an engineer who has been a member of the Society 
many years is thoroughly appreciated by the Board, and doubtless also 
by all the members of the Society. 

Of the 110 subscriptions 77 have been made by Members or Fellows 
of the Society, and 33 by non-members. Of the 77 subscriptions made 
by members, 22 have been from resident, and 55 from non-resident 
members. Of the 33 subscriptions made by non-members, 4 have been 
from residents of New York and its vicinity, and 29 from persons resid- 
ing beyond the bounds defining resident membership. 

The annual charge to the Society for interest on the mortgage upon 
the premises, and for taxes, is now about the same amount as has been 
paid for the rental of the premises occupied for a number of years. This 
annual payment can of course be substantially reduced by an increase of 
the Building Fund, and thereby a reduction of the mortgage interest 
When this shall be accomplished the revenue of the Society can be 
appropriated more fully to its general uses, and the publications can be 
substantially enlarged. The Board therefore renews in this report the 
appeal heretofore made by circular letters, and earnestly impresses upon 
, the members of the Society, the great and important desirability of an 
increase of this fund. There are now 657 persons who are members of 
one or another class in the Society, 580 of whom have not subscribed to 
this fund. Of course there are a number among these who may not feel 
willing or able to do this, but there are also a large number whose lack 
of action is believed to be the result of inattention to the subject. Could 
the fund be largely increased within a short time by the action of these 
members, it is the emphatic opinion of the Board that the result would 
be of paramount advantage to the Society. 

The property which is now owned by it is valuable, and is worth 
more now than when purchased by the Society. 
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By an amendment to the Constitution, adopted in February last, the 
termination of the Society year has been changed from the first Wednes- 
day in November to the thirty-first day of December of each year. This 
report, therefore, covers the period of fourteen months, from November 
3d, 1880, to December 31st, 1881. 

On November 3d, 1880, the membership in the Society was : 

Honorary members, resident 3 

Corresponding members 

Members, resident 114 

Associates, " 6 

Juniors, " 6 

— — — 541 

Making, resident 1 29 Non-resident 427 — 

Total 556 

Fellows 66 of whom, 10 members, and 1 honorary member are in- 
cluded above, leaving 55 

Total connected with the Society, November 3, 1880 611 



At the present time the membership is : 

Honorary members, resident, 3 Non-resident. 
Corresponding members. . . " 

Members resident 119 " 

Associates, " 9 " 

Juniors, " 8 



. 8 


Total. . 
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. . .466 



.605 



Making, resident 139 Non-resident. 

Total 

Fellows, 63 of whom 10 members and 1 honorary member are in- 
cluded above, leaving 52 



Total connected with the Society January 1, 1882 657 

The additions during the past year to the several classes of Society 
membership have been : 

Members qualified 45 

Former members restored 2 

Associates qualified 4 

Juniors qualified 11 



Total additions to the several classes of membership . 



62 
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The decrease during the year in the several classes of membership 
has been : 

Honorary members. Died, 1 1 

Members Died, 5 . . Resigned . . 2 7 

Juniors Died, . . Resigned . . 2 Transferred to member 3 5 

Fellows . . . . Died, 3 3 

Totals Deaths, 9 Resignations. 4 Transfers 3 16 

There has thus been an addition of 62 to the various classes of mem- 
bership, and a loss by deaths, resignations and transfers of 16, making 
the actual net additions during the year 46 in number. 

On November, 3, 1880, there were, as stated in the last Annual 
Report, 40 proposals pending ; 76 proposals have been received dur- 
ing the year ; 48 candidates have been elected Members, of whom 3 
were transferred from Juniors, 4 candidates have been elected Associates; 
11 candidates have been elected Juniors. 

45 persons have, during the year, qualified as Members ; 4 have qua- 
lified as Associates ; 11 have qualified as Janiors ; 3 candidates elected 
during the year as Members have not yet qualified ; there are 15 proposals 
now pending. 

Twenty-six meetings of the Society were held during the year, one of 
which was the Thirteenth Annual Convention, all the sessions of the 
Convention, including the business meeting, being counted as one meet- 
ing of the Society. Meetings have been held on the first and third Wed- 
nesdays of each month, except that there were no meetings in August, 
and but one in July. 

Twenty meetings of the Board of Direction have been held during the 
year. 

One of the meetings of the Society was held at Chickering Hall, in 
March, 1881, when Lt. Commander Gorringe, U. S. N., presented an 
illustrated paper upon the removal of the Obelisk from its site in Alex- 
andria, Egypt, to its present site in the Central Park, New York City. 
This interesting paper was the first public presentation by Commander 
Gorringe of the engineering features connected with his successful un- 
dertaking. 

The Annual Convention of the past year was held at Montreal, Can- 
ada, June 15, 18, 1881, and was attended by one hundred of our members. 
In addition to the time spent at that city, visits to Niagara Falls, to 
Toronto, to Ottawa and to Quebec, were included in the arrangements, and 
at each of those points, as well as at Montreal, opportunities were afforded 
for the examination of matters of special interest to engineers. 
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The constant increase of interest in the Conventions has been largely 
augmented by this, the first one held beyond the limits of the United 
States. The Board of Direction desires to record its acknowledgment of 
the obligation of the Society to its members in Canada, and to those who 
assisted them in perfecting the admirable arrangements made on that oc- 
casion. 

The" Board desires also to call the attention of all members of the 
Society who have not attended its recent Conventions to the fact, 
that opportunities for the discussion of professional subjects, for the ex- 
amination of public works, and for the extension of social acquaintance 
among engineers, are afforded in a remarkable manner at these Conven- 
tions. Their influence has been excellent in many directions, and they 
have been greatly enjoyed by all who have taken part in them. 

It is hoped that the attendance upon them will be largely increased, 
and that special effort will be made by all our members to be present at 
them in the future. 

The Library has been increased during the year by the following 
additions : 

Number of books bound , 97 

• " " " unbound 118 

" " pamphlets 654 

" " maps and plans 27 

" " photographs 16 

" " drawings, specifications, models and specimens 93 

These do not include magazines and papers contributed to the Society 
by publishers, or received in Exchange for the Transactions, a list of 
which is given in an appendix to this report. 

The present state of the Library is about as follows : 

Books and pamphlets 9,607 

Manuscripts 116 

Maps, plans, drawings, charts, photographs and engravings 2,157 

Models and specimens 258 

The catalogue of and index to the Bailroad Section of the Library has 
been published and issued during the past year. This index has been 
not only an aid to the examination of books in the Library, but also 
an indication of much that has been published in this branch of engi- 
neering, and thus has been useful in itself as a book of reference. 

The Secretary has, under the direction of the Board, issued recently, 
the following circular. 

American Society op Civil Engineers, ) 
127 East 23d Street, New York. j 
Dear Sir, — You will confer a favor by sorting over the pamphlets in 
your possession, and sending to the Society such of them, relating to 
Engineering topics, as you are willing to contribute. 
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We already have a large collection of railroad, city, canal, waterworks 
and other reports, which form one of the most valuable features of the 
Ijibrary, and we desire to make it more complete by preserving as full a 
history as possible of the progress of our public works. 

We also desire copies of testimony taken in patent cases ; controver- 
sies concerning bridges, railroad crossings, reports of committees of in- 
vestigation and of legislative commissions, &c, &c. 

We also desire a copy of all new reports issued by your company. 

All contributions will be duly acknowledged in the Transactions of 
the Society. 

By order of the Board of Direction, 

JOHN BOGART, Secretary. 

The Board desires to impress upon the Members of the Society the 
great value of any contributions to the Library. 

During the year demands for Engineers to take charge of various 
works, have far exceeded the number of members of this Society re- 
corded with the Secretary as open to new engagements. Members who 
are in want of employment, or who contemplate changing their connec- 
tion, are urged to send a record of their names, qualifications and expec- 
tations to the Secretary. 

The Norman medal is thus far the only prize which the Society can 
annually offer for excellence in the papers presented at its meetings. It 
is desirable that a larger number of prizes shall be at the disposal of the 
Society, as an incentive to have papers carefully prepared, and to draw 
them out in adequate numbers. It is, therefore, suggested that members 
who can afford it, or who know persons of means, interested in par- 
ticular subjects, shall promote the establishment of funds for the annual 
awarding of additional prizes, under such conditions as the donors shall 
specify and the Board of Direction accept. 

Reports made during the year have been as follows : 

By the Board of Direction : The Annual Report for the year. 

By the Finance Committee : 2 Reports. 

By the Treasurer : His Annual Report and frequent statements to the 
Board. 

By the Secretary : Monthly Reports to the Board. 

By the Committee on Tests of Ainerican Iron, Steel and other Metals : 
1 Report. 

By the Committee on Gauging of Streams : 2 Reports. 

By the Committee on Uniform System of Tests of Cement : 1 Report. 

By the Committee on Preservation of Timber : 1 Report. 

The Treasurer's Report and the Report of the Finance Committee 
will be submitted at this meeting. 
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By the Committee on Engagement of Civil Engineers upon Govern- 
ment Works : 1 Beport, and the Committee discharged. 

By the Nominating Committee : 1 Beport. 

By the Committee on Award of Norman Medal : 1 Beport. 

Beports will be expected at this meeting from the Board of Direction 
on Tests of American Iron, Steel and other Metals ; from the Committees 
on Ganging of Streams ; on a Uniform System of Tests of Cement ; on 
the Preservation of Timber ; on Uniform Standard Time, and on the 
Award of Norman Medal. 

The Transactions and Proceedings have been regularly issued during 
the past year. The Board reiterates the appeal to Members of the So- 
ciety, so often heretofore made in the Annual Beports and elsewhere, 
to contribute to these Transactions papers or memoranda from the rich 
field of engineering experience now enlarging rapidly. It is only by the 
active and constant assistance of the members of the Society that the 
efforts of the Management and the Editor of the Transactions can result 
in a proper presentation of this essential element in the Society work. 

The proposed Amendments to the Constitution, which have been 
presented since the last Annual Meeting, have been printed and distri- 
buted to members, and will be submitted for discussion at this meeting. 

The Society has lost by death, during the term covered by this 
report, one Honorary Member, Baron Max Maria Von Weber; five mem- 
bers, Messrs. Henry Cartwright, G. Thomas Hall, James H. Beno, W. 
Milnor Roberts and Henry B. Worthington, and three Fellows, Messrs. 
A. D. Briggs, Wm. G. Fargo and Andrew Kloman. Appropriate memoirs 
of these deceased members have been, or will be, published in the Pro- 
ceedings. The Board, however, desires to especially express in this Be- 
port its sense of the great loss the Society and the profession have sus- 
tained in the death of Col. W. Milnor Boberts, Past President A. S. C. E. 
Col. Boberts became a member of the Society September 21, 1870. He 
was elected Vice-President in November, 1873, and continued either as 
Director or Vice-President till November, 1878, when he was elected 
President of the Society, which office he held when he left this country 
to engage in professional service in Brazil. He was also the Treasurer 
and an active member of the Centennial Commission of the Society. In 
the exercise of the trusts and duties confided to him in these positions 
he was always earnest and faithful, and devoted for many years a large 
share of his thought and action to the welfare of the Society. He was 
one of the most constant attendants at the meetings of the Board and the 
Committees, and his associates take this occasion to record their recogni- 
tion of the value of these services. 

Respectfully submitted. 

JOHN BOGABT, 

Secretary. 
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EEPOET OF THE TEEASUKEE 

Fob Foubtben Months ending Decembeb 31st, 1881. 



Note. — [The change in the date for the termination of the Society year makes it neces- 
sary to include fourteen months in the present statement.] 



Presented at the Annual Meeting January 18th t 1882. 



Balance on hand November 3d, 1880 $3,168 39 

Entrance fees 1,600 00 

Current Dues— For the 12 months ending November 3, 1880: 

From 76 Kesident Members $1,789 75 

" 260 Non-resident Members. . 3,703 72 

" 5 Kesident Associates 60 00 

" 10 Non-resident Associates. 95 00 

" 6 Kesident Juniors 90 00 

" 30 Non-resident Juniors. .. . 285 00 



For November and December, 1881 : 
From 63 Resident Members. 

" 206 Non-resident Members. . 

" 3 Resident Associates 

" 6 Non-resident Associates. 

" 5 Resident Juniors 

" 26 Non-resident Juniors .. . 



Past Dues— From 10 Resident Members $260 00 

" 21 Non -resident Members 425 95 

" 1 Resident Junior 15, 00 

" 2 Non-resident Juniors 20 00 



$262 10 


515 00 


7.50 


9 96 


12 50 


43 15 



6,023 47 



850 21 



720 95 



Dues for year beginning January 1st, 1882: 

From 33 Resident Members $825 00 

" 122 Non-resident Members 1,785 15 

" 2 Resident Associates 30 00 

" 3 Non-resident Associates 30 00 

" 2 Resident Juniors 30 00 

" 14 Non-resident Juniors 140 00 



2,840 15 
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Salesof Publications $787 48 

Certificates of Membership 93 00 

Advertisements 180 00 

Miscellaneous 64 23 

Interest on Fellowship Fund Bonds $523 95 

" Savings Bank Deposit 38 92 

" Norman Medal Fund Bonds 105 00 

" Railroad Stock 82 80 

750 67 

Proceeeds of Sale of Fellowship Fund Bonds 8,880 00 

Advance Subscription for Payment on Building 5,000 00 

Subscriptions to Building Fund 13,987 00 



$44,945 55 



Disbursements. 

Rent to May 1, 1881 $800 00 

Interest on Mortgage 579 86 

Taxes 576 40 

Publications 3,602 60 

Stationery and Printing 771 35 

Postage 915 74 

Library, including Index to Railroad Section 1,036 48 

Salaries 3,500 00 

Convention, Annual Meeting and Special Meeting 443 77 

Janitor, House Supplies, Fuel, Furniture, Water and Gas . . . 1,404 22 

Certificates of Membership 85 20 

Cther expenditures 202 17 

Insurance 62 59 

Norman Medal 65 80 

Moving to present House 284 63 

Payment for U. S. Bonds for Fellowship Fund 9,129 37 

Repayment of advance Subscription for payment on Building. 5,000 00 

Payments on account new Society House 10,931 38 

Transferred to Savings Bank Deposit 38 92 

Balance on hand, Building Fund 3,055 62 

Balance on hand, General Fund 2,459 45 

$44,945 55 
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The Funds of the Society are as follows : 
Fellowship Fund : 

80 Subscriptions 88,150 00 

Accumulated Interest, November 3, 1880 813 83 

Interest received, November 3, 1880, to Decem- 
ber 31, 1881 562 87 

Premium received on sale of Jersey City Water 

Loan Bonds 880 00 

$10,406 70 
Expended from fund, Nov. 3, 1880, to Dec. 31, 1881: 
For Premium on purchase of United 

States bonds $129 37 

For Publications 274 58 

403 95 

810,002 75 
The present investment of the Fellowship Fund 
is, at par value : 

9 United States Government Bonds 9,000 00 

Deposit in Seamens Bank for Savings 1,002 75 

$10,002 75 

Norman Medal Fund ; 

1 Certificate Croton Aqueduct Stock, New York City 1,000 00 

General Investment : 

10 Shares New York Central and Hudson River 

R. R. Stock $1,000 00 

1 Consolidated Certificate New York Central 

and Hudson River R. R. Stock 35 00 

1,035 00 

Building Fund: 

Receipts Nov. 3, 1880, to Dec. 31, 1881 $13,987 00 

Previous to Nov. 3, 1881 25 00 

$14,012 00 
Expended : 

For Legal Services, Circulars, etc. . $355 03 

For Betterments on Property 601 35 

Payments on Purchase 10,000 00 

10,956 38 

On hand December 31, 1881. $3,055 62 

J. JAMES R. CROES, 

Treasurer* 
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BEPOBT OF THE COMMITTEE ON FINANCE. 

Presented, Bead and Accepted at the Annual Meeting, Jantjaby 

18, 1882. 

To the Board of Direction of the American Society of Civil Engineers : 

The Committee on Finance have carefully examined the assets of the 
Society, and find them correctly reported by the Treasurer. 

They would further report that they have audited all of the bills that 
have been paid during the past year, and find them to have been approved 
and endorsed by the proper officers, and in no case have the appropria- 
tions made by the Board been exceeded. 
Society Booms, Jan'y 17, 1882. 

W. H. Paine, 
C. V. Smith, 
Jos. P. Davis, 

Committee on Finance. 



CONTBIBUTIONS to the building fund. 

By a resolution of the Board of Direction, all contributions to the 
Balding Fund are to be acknowledged, from time to time, by printing 
lists of the same in the monthly Proceedings of the Society, and in 
addition to this the names of all those who may subscribe $100 or more 
are to be regularly enrolled and published in future lists of the Society 
under the head of Subscribers to the Building Fund, and they will be 
entitled to receive one copy of the monthly publications, comprising all 
papers and transactions of the Society, regularly, for life, for each $100 
subscribed by them ; such copies to be in addition to those which they 
may be already entitled to if they are Members or Fellows : 

The following contributions are acknowledged in addition to those 
heretofore noted : 

A. P. Boiler $150 00 

Boston Gas Light Company 250 00 

John H. Drake 150 00 

William B. Eckart 100 00 

N. W. Ellis t . . . 25 00 

C. L. Gates 20 00 

Mrs. W. fl. Greenwood 15 00 

*S. S. Haight 10 00 



'"Additional subscription to payment previously acknowledged. 
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Sandford Horton $100 66 

John A Jervis 100 00 

E. C. Lewis 100 00 

William Thaw 100 00 



LIST OF PUBLICATIONS AND PAPERS RECEIVED FOR 
LIBRARY. 

Appendix to Annual Report of Board of Direction, 
January 18, 1882. # 

The following papers are contributed to the Society, or are received 
in exchange for Transactions : 

American Architect and Building News Weekly . . .Boston. 

American Engineer " Chicago. 

American Gas Light Journal Semi-Monthly.. New York. 

American Machinist..... Weekly ' 

Annates des Travaux Publics. Monthly Paris. 

Army and Navy Journal Weekly New York. 

Builder " London. 

Building and Engineering News •• " 

Bulletin American Iron and Steel Association Semi-Monthly. .Philadelphia. 

Bulletin du Canal Interoceanique " " ..Paris. 

Commissioner of Patents' Journal - Semi- Weekly . . .London. 

Critic " Monthly.. New York. 

Deutsche Bauzeitung Weekly Berlin. 

Engineer ' " London. 

Engineering (2 copies) «« " 

Engineering and Mining Journal " New York. 

Engineering News «• " 

GenieCivil " Paris. 

Iron " London. 

Iron Age .' ** New York. 

Journal of Artillery and Military Engineering Monthly Vienna. 

*' of Society of Arts Weekly. : London. 

" of Gas Lighting *' " 

Manufacturer and Builder Monthly New York. 

Manufacturer and Iron World Weekly Pittsburgh. 

Mechanics *' New York. 

National Car Builder Monthly ....... " 

Record of Scientific Literature '. " " 

Railroad Gazette Weekly «• 

Railway Age *' Chicago. 

Railway Review " " 

Railway World , " Philadelphia . 

Reportorium der Techflischen Literatur Leipsig. 

Revue Generate des Chemins de fer Monthly Paris. 

Sanitary Engineer Weekly New York. 

Scientific American " " 

Scientific American Supplement •• " 

Tehnic Tidskrift Monthly Stockholm. 

Techniker Semi-Monthly . . New York. 
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Telegraph Journal and Electric Beview Semi-Monthly . . London. 

The Locomotive Monthly Hartford, 

Van Nostrand's Magazine " New York. 

Zeitschrift fur Baukunde Quarterly Munich. 

Zeitschrift fur Bauwesens ** Berlin. 

The following are subscribed for : 

American Bookseller Semi-Monthly.. New York. 

American Catalogue •« " .. " 

American Library Journal Monthly " 

Index «« ** 

Bookseller *« London. 

Publishers' Weekly Weekly New York. 

U. 8. Official Postal Guide Monthly Boston. 

The Society has received during the year, in exchange for the 
"Transactions," official publications of the following associations, in 
many instances for preceding years : 

Aeronautical Society of Great Britain London. 

Academy of Sciences Washington. 

Akademie des Bauwesens . . . . .Berlin 

American Chemical Society .New York. 

American Gas Light Association " 

American Institute of Architects " 

American Institute of Mining Engineers Easton. 

American Iron and Steel Association Philadelphia. 

American Society of Mechanical Engineers New York. 

Anuales de Gonstrucciones Civiles y de Minas Lima. 

Annates des Ponts et Chausees Paris. 

Argentine Scientific Society Buenos Ayres. 

Association of Civil Engineers Lisbon. 

Austrian Society of Engineers and Architects (Two Publications) Vienna. 

Boston Public Library Boston. 

Boston Society of Civil Engineers •• 

Civil Engineers' Club of Cleveland Cleveland. 

Die Administration der ** Mittheilungen " Vienna. 

Engineers' Club of Philadelphia Philadelphia. 

Engineers' Club of St. Louis... St. Louis. 

Engineer Department, U. S. A Washington. 

Engineers' Society, Western Pennsylvania Pittsburgh. 

Essayons' Club, Corps of Engineers, U. S. A .....' Willetts Point. 

Franklin Institute Journal Philadelphia. 

Imperial School v Moscow . 

Imperial Technic Society of Russia St. Petersburg. 

Imperial University Tokio. 

Institution of Civil Engineers '. London. 

" " oflreland Dublin. 

" of Engineers and Shipbuilders of Scotland Glasgow. 

" of Mechanical Engineers London. 

Iron and Steel Institute •• 

Massachusetts Institute of Technology Boston . 

McGill University, Department of Science .Montreal 

Mechanics' Institute San Francisco . 

Midland Institute Mining, Civil and Mechanical Engineers Barnsley, Eng . 

Mining Institute of Scotland Hamilton. 
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National Board of Health Washington. . 

New York Meteorological Observatory New York . 

North of England Institute of Mining and Mechanical Engineers ....... . Newcastle. on-Tyae. 

Pi Eta Scientific Society Troy. 

Royal United Service Institution London. 

School of Mines, Columbia College New York . 

Smithsonian Institution Washington. 

Society of Arts London. 

Society of Civil Engineers ; Paris. 

Society of Engineers London . 

Society of Engineers and Architects of Hungary Budapest. 

•• •• ** ofSaxony ....Dresden. 

•• •• '* Hanover. 

Stevens Institute of Technology Hoboken. 

Swedish Society of Engineers Stockholm. 

Thayer Scientific School, Dartmouth College Hanover. 

Thomasson Civil Engineering College, Indian Engineering Roorkee. 

United States Coast Survey .Washington. 

•« Light House Board 

" Naval Institu te Annapoli s. 

* • Naval Observatory Washington . 

" Ordnance Department " 

University of Michigan Ann Arbor . 

Western Society of Engineers Chicago . 



LIST OF MEMBERS. 

ADDITIONS. 
MEMBERS. 



Date of Election. 

Andrews, John W Supt. Midland North Carolina Ry., 

Goldsboro, N. C Mar. 1, 1882. 

Bates, Onwabd Bridge Entrance, St. Louis, Mo Jan. 4, 1882. 

Bonnyn, Wm. Wingpield . 26 Hospital St. , Montreal, Canada " * ' 

Bubnet, Geokge, Je Asst. Engineer LB.AW. R. W. Exten- 
sion, Indianapolis, Ind Mar. 1, 1882. 

Davis, Chestee B Chief Engineer Water Works, Omaha, 

Neb Feb. 1, 1882. 

Fedton, Samuel M., Jr.. Gen. Man. New York & New England 

R. R., Boston, Mass Jan. 4, 1882. 

Greene, Charles E University of Michigan, Ann Arbor, 

Mich " «« 

Jayoox, Thomas W City Engineer, P. O. Box 189, Lead- 

ville, Colo " 

Lesage, Louis Superintendent Water Works, Mon- 
treal, Canada Sept. 7, 1881. 

Light, Alexander L Chief Engineer, Quebec, Montreal, 

Ottawa, & Occidental R. R., 



Quebec, Canada. 
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Pbioe, Chables p Supt. Iowa & Minnesota Div. C. M. & 

St P. By., Minneapolis, Minn, . . . .Mar. 1, 1882. 

Rice, Geobge S Charlestown, Ariz. Feb. 1, 1882. 

Savage, Albert C City Engineer, El Paso, Texas May 4, 1881. 

Seelt, Thomas J Div. Sup't Atchison, Topeka & Santa 

Fd R. R., Las Vegas, N. M. Feb. 1, 1882- 

Smith, Chables C Chief Engineer St. Paul, Minneapolis 

& Manitoba R. R., St. Paul, Minn. July 10, 1872. 



ASSOCIATE. 

Frost, George H Engineering News, Tribune Building, 

New York City, N. Y Jan. 4, 1882. 

Watson, William 107 Marlborough St., Boston, Mass Mar. 1, 1882. 



JUNIOR. 



Booabt, James P Engineer Conn. Shell Fish Commission, 

New Haven, Conn Jan. 4, 1882. 

Havtland, Abthub Asst. Engineer Tehuantepec R. R., 

Jaltipan, Mexico " " 



CHANGES AND CORRECTIONS. 



BU£B4oj^x»D • 



Blackwell, Chables Supt. Motive Power Norfolk and Western Railway, 

Roanoke, Va. 

Bbiggs, R. E Ingeneiro Ferro-caril Central, San Luis Potosi, 

Mexico. 

Bbodhead, Calvin E White Haven, Pa. 

Brough, Redmond J City Engineer, Toronto, Canada. 

Chittenden, S. H Supt. Ivanhoe Mining Co., Grafton, N. M. 

Cbowell, J. Fosteb Asst. Eng. P. R. R., East Liberty, Pittsburgh, Pa. 

Cunningham, D. W Engineer Water Board, Room No. 1, City Hall, Min- 
neapolis, Minn. 

Davis, Charles E. L. B. .Capt. Corps of Engineers, U. S. A., Engineer 10th 
Light House District, Buffalo, N. Y. 

Eablet, John E. Locating Eng. N. M. & A. R. R., Tucson, Arizona. 

Flad, Henby City Hall, St. Louis, Mo. 

Htoer, Abthub Asst, U. S. Engineer, Duncansby P. O., Miss. 

Howard, Fbedebice B 57 Lafayette Ave., Detroit, Mich. 

James, Samuel L 32 Carondelet St. (Lock Box 437), New Orleans, La. 

Kimbeblt, M. C .Div. Supt. Denver & Rio Grande Ry ., South Pueblo,. 

Colo. 
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Leavitt, E. D., Jb 604 Main St., Cambridgeport, Mass, 

Long, Thomas J Dept. of Docks, foot W. 24th St., New York City, 

Moobe, Robert 102 North Fourth St., St. Louis, Mo. 

Nichols, O. F 50 Pulaski St., Brooklyn, N. Y. 

NiooiiLS, William J Pottstown, Pa. 

Post, James C Capt. of Engineers, U. S. A., Jacksonville, Fla. 

Rotch, William Jamaica Plains, Mass. * 

Seymoub, Hobatio, Jb Utica, N. Y. 

Stephens, Clinton F Chief Engineer Texas & St. Louis R. R., Pine 

Bluff, Ark. 

Van Bbocelin, Mabtin Oneida, N. Y, 

Van Hobne, John G 5 Cortlandt St., Room 77, New York City, N. Y. 

Weib, Chables G M. L. S. & W. R. R., Ontonagon, Mich. 

Wellington, A. M Asst. Gen. Man. Mex. Central R. R., San Fernando, 

Mexico. 
Wood, Joseph. Supt. Motive Power Penna. Co., Fort Wayne, Ind. 



JUNIORS. 

Bullock, Wm. D. . . . City Engineers' office, Providence, R. I. 

Emonts, Wm. A. G 3909 Pine St,, Philadelphia, Pa. 

Whttlook, Fbank W P. O. Box 343, Waterbury, Conn. 



RESIGNATIONS. 
Labkin, Edwabd December 31, 1881. 



DEATHS. 

Holley, Alexander Lyman, 

(Past Vice-President) Elected Member October 1, 1873. Died January 29, 
1882. 

Lane, Moses Elected Member December 4, 1867. Died January 

25, 1882. 
Scowden, Theodobe Ransom, 

Elected Member May 7, 1873. Died December 31, 
1881. 
Weight, William Wiebman, 

Elected Member November 4, 1872. Died March 9. 
1882. 
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PROCEEDINGS. 



Vol. VIM.— April, 1882. 



MINUTES OF MEETINGS 

(Abstract of such as may be of general interest to members.) 



OF THE SOCIETY. 



Mabch 1st, 1882.— The Society met at 8 p. m. Mr. T. C. Clarke in the 
chair. 

Ballots for proposed amendments to the Constitution were canvassed 
with the following results : Upon the following proposed amendment to 
Mole XXII : 

Add at end of the article, as follows : 

Any member or associate, whose subscription is not in arrears, may compound for 
future annual subscriptions by the payment of three hundred dollars if he is a resident, 
&nd of one hundred and fifty dollars if he is a non-resident. But should a non-resident 
become a resident he shall pay the remainder of the composition, viz., one hundred and 
fifty dollars, or the usual annual subscription during the time of his residence. 

There were 118 ballots cast ; 28 in the affirmative, 86 in the negative 
and 4 not voting. This proposed amendment to Article XXII not having 
received an affirmative vote of two-thirds of all the ballots cast, was 
declared not adopted. 

Upon the following proposed amendments to Article XXIV : 

After the words " Fellowship Fund," at the end of the first line, insert the words "Ten 
Thousand dollars of which shall be," so as to read : " There shall be a fund called the Fellow- 
ship Fund, ten thousand dollars of which shall be devoted exclusively to the publication of 
^e papers read before the Society," etc., etc. 
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Also add to the close of the article the words, " Fellows shall be elected in the same man- 
ner as Honorary Members." 

There were 118 ballots cast ; 98 in the affirmative, 5 in the negative 
and 15 not voting. These proposed amendments to Article XXIV having 
received an affirmative vote of two-thirds of all the ballots cast, were 
declared adopted. 

Upon the following proposed amendment to Article V : 

Second line by striking out the word " five/ and inserting the word " ten," so that it 
shall read "ten directors." 

There were 118 ballots cast ; 18 in the affirmative, 86 in the negative 
and 14 nonvoting. This proposed amendment to Article V not having 
received an affirmative vote of two-thirds of all the ballots cast, was de- 
clared not adopted. 

Upon the following proposed amendment to Article XXXIII : 

Strike out the word "October" in the third line and substitute therefor the word 
•• November." 

Also strike out the word "February" in the eighth line and substitute the word 
"March." 

There were 118 ballots cast ; 96 in the affirmative, 1 in the negative 
and 21 not voting. This proposed amendment to Article XXXIII having 
received an affirmative vote of two-thirds of all the ballots cast, was de- 
clared adopted. 

Ballots for membership were canvassed and the following candidates 
declared elected as members : John William Andrews, Goldsboro, North 
Carolina; George Burnet, Jr., Indianapolis, Indiana; William Henry 
Martin, San Francisco, California ; Charles H. Prior, Minneapolis, Min- 
nesota ; James Lingan Bandolph, Baltimore, Maryland. 

The Secretary presented from the Board of Direction a copy of the 
bill which had been presented to Congress on the subject of Tests of 
Structural Materials, with a report of the visit of the President and of 
Members of the Board and of the Society to Washington, and also of the 
discussion on the subject at the meeting in Washington of the American 
Institute of Mining Engineers. 

Mr. Charles Macdonald offered the following resolutions, which were 
seconded by Mr. T. 0. Clarke and adopted : 

Resolved. That in the death of Alexander Lyman Holley, formerly 
Vice-President of the American Society of Civil Engineers, the engineer- 
ing profession at large, no less than our own Society, has suffered a 
grievous loss. 

In him were combined not only the inventive genius to discover and 
successfully apply new methods of subduing the forces of nature for the 
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benefit of mankind (as evinced in the great industries which have been 
developed under his direction) ; but a rare literary facility for arranging 
and distributing stores of information obtained through patient study of 
the works of others. 

By the example of his life, in his gentleness, his modesty, his defe- 
rential consideration of opposing counsels, combined with integrity, 
indomitable energy and power of work, the standard of our profession 
has been materially advanced, and a spirit of good fellowship engend- 
ered which has had the effect to weld in harmonious continuity of inter- 
est the several branches of a profession destined to play an increasingly 
important part in the advancement of civilization. 

Resolved, That a Committee of Five be appointed to act in conjunc- 
tion with similar committees which have been or may be appointed by 
the American Institute of Mining Engineers and the American Society of 
Mechanical Engineers, in any further measures that may be deemed 
advisable in honor of the memory of our departed fellow member. 

Resolved, That we offer to the family of the deceased the assurance 
of our earnest and respectful sympathy in their affliction. 

Resolved, That the Secretary be instructed to transmit copies of the 
above resolutions to the family, to the Secretary of the American Insti- 
tute of Mining Engineers, and to the Secretary of the American Society 
of Mechanical Engineers. 

The President has appointed the following named members of the 
Society as the Committee provided for in the above resolution : Messrs. 
Charles Macdonald, T. C. Clarke, O. Chanute, Isaac Newton and Wil- 
liam G. Hamilton. 

The Secretary presented a copy of resolutions, of similar purport, 
upon the decease of Alexander Lyman Holley, which had been adopted 
by the American Institute of Mining Engineers. 

A paper by W. S. Auchincloss, Member, A.S.C.E., upon the Averaging 
Machine, was read by the author, practically illustrated upon the machine 
and discussed by Messrs. T. C. Clarke, Joseph P. Davis, Dresser, George 
&. Greene, Jr., Katte", Morison, and Prindle. 

Maboh 15th, 1882. — The Society met at 8 p. m. President Welch in 
the chair. The death of William W. Wright, Member A. S. C. E., of 
Philadelphia, Pa., elected member November 4th, 1872, died March 9th, 
1882, was announced. 

A paper by E. H. Keating, C. E., City Engineer of Halifax, Nova 
Scotia, on the Removal of Incrustations in Water Mains, was read by the 
Secretary and discussed by Messrs. J. C. Campbell, Joseph P. Davis, 
George S. Greene, Jr., Has well and Welch. 

Remarks upon the subject of the Overflow of the Mississippi River 
were made by Mr. Lyman Bridges, Member A. S. C. E., and the subject 
discussed. 

Apbil 5th, 1882. — The Society met at 8 p. m., President Welch in the 
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chair. Ballots were canvassed and the following candidates declared 
elected : as Members— William Herbert Bixby, Lieut. Corps of En- 
gineers, XJ. S. A. ; Frank Augustus Calkins, New York ; Joseph Moss 
Knap, New York ; Charles Penrose Perkins (transferred), Williamsport, 
Pa. ; Benjamin Bhodes, Niagara Palls, N. Y. ; Robert Surtees, Ottawa, 
Canada ; as Associate — John Lockwood, New York. 

Ballots for a proposed Amendment to the By-Laws were canvassed, as 
follows : Proposed Amendment to Section 24, Third Clause and Fifth 
Clause, strike out the word October and substitute the word November. 
There were 76 votes in the affirmative and 2 votes in the negative. 

This proposed amendment to Section 24 of the By-Laws, having 
received an affirmative vote of two-thirds of all the ballots cast, was 
declared adopted. 

On motion, the Board of Direction was requested to submit to the 
Society a plan for life membership embodying with it a plan for com- 
mutation of dues by one payment. 

A paper by Alfred P. Boiler, Member A. S. C. £., on the " Mode of 
Underpinning adopted for the Croton Lake Bridge, New York City and 
Northern Railroad, during the repairs to the Masonry Piers," was read 
by the Secretary and discussed by members present. 

The paper by L. Bridges, M. A. S. 0. E., on, the Overflow of the 
Mississippi River, read at the last meeting, was further discussed. 

OF THE BOARD OF DIRECTION. 

Januaby 4, 1882. — Applications were considered. Mr. O. Chanute 
was added to the Committee on Preservation of Timber, and requested 
to serve as chairman. Action was taken as to arrears of dues. The sub- 
ject of Tests of Iron and Steel was referred to a Sub-Committee for con- 
sideration. Arrangements were made for the approaching Annual Meet- 
ing, and Messrs. Bogart, Dresser, Emery, William H. Paine and 0. V. 
Smith, were appointed a Committee of Arrangements for that meeting. 

Appropriations were made. 

Januaby 16, 1882.— A report was received from the Committee ap- 
pointed at the Montreal Convention on Tests of Iron, Steel and other 
Metals. The subject was discussed. "Vice-Presidents Chanute and 
Welch were appointed a Committee to present the subject to the Society 
at the Annual Meeting. The Annual Report prepared by Secretary 
Bogart, was read, amended and adopted. The following resolution was 
adopted : 

Resolved, That the Secretary be directed to send to each journal 
which receives the Transactions of this Society in exchange, a notice that 
the Publications of the Society are copyrighted, and that the condition 
of exchange is that in republishing any of the papers or plates published 
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in the Transactions, they shall be credited to the Transactions of the 
Society. 

January 25, 1882. — The Board elected at the Annual Meeting, Jan- 
uary 18, 1882, met, and under the provisions of the Constitution, the 
following Standing Committees were appointed : 

On Finance : 

William H. Paine, 
Joseph P. Davis, 
Geobge S. Greene, Jb. 

On Lebbaby : 

J. James B. Cboes, 
Thomas C. Keefeb, 
George W. Dbesseb. 

The subject of the date for the next Convention, referred by the 
Society to the Board, was referred to a Committee for consideration and 
report. 

A Committee was appointed to confer with Mr. T. F. Rowland on 
the institution of the Rowland Prize, as determined by the Society at 
the Annual Meeting. 

A Committee was appointed to draft a memorial, and to recommend 
suitable action upon the subject of Testing Structural Material. 

Appropriations were made. 

Febbuaby 1, 1882. — Applications were considered. Upon report of 
the Committee the date for the Annual Convention, at Washington, was 
fixed as May 16, 1882. The Committee on the Rowland Prize reported 
results of an interview with Mr. T. F. Rowland, and a letter from him on 
the subject. The Committee was continued. The issue of a circular 
suggested by the Committee on Standard Time, was considered. A 
memorial on the subject of Tests of Iron and Steel was discussed. 

Febbuaby, 15, 1882. — A memorial on the subject of Tests of Struc- 
tural Materials, and the draft of a law on that subject, were adopted. A 
Committee was requested to visit Washington to promote the investiga- 
tion of the strength and properties of structural materials. Applications 
were considered. 

Mabgh 8, 1882. — Applications were considered. The Secretary sub- 
mitted a transcript from the books showing the number of members in 
arrears for dues, with the amount of arrears. It was resolved that the 
action directed by the Constitution be taken, and that the form of notice 
prescribed by it be sent to all members in arrears for more than the cur- 
rent dues. At the request of the President the Board considered the 
question of calling a convention on the subject of Standard Time, and the 
opinion of the Board was declared that the most suitable time for such 



Digitized by VjOOQ IC 



58 

convention would be after receipt of replies to a circular issued by the 
committee on that subject, and further report by that committee. 

The President reported result of the visit of himself and the Secretary 
to Washington, on the subject of a continuance of tests upon Structural 
Materials ; the meeting with other members of the Society ; the pre- 
sentation of a law and memorial to the Chairman of the Committee on 
Manufactures of the House of Representatives. The Secretary was au- 
thorized to issue a note to members on the subject. 

The Secretary announced the gift from the Institution of Civil Engi- 
neers, of the Minutes of the Proceedings of that Institution, Volumes I 
to XX, inclusive, with YoL 3, of the quarto early set, thus making com- 
plete the set of those publications belonging to this Society. The thanks 
of the Board were ordered presented to the Institution of Civil Engi- 
neers. 

Appropriations were made. 

Mabch 29th, 1882. — Applications were considered. Arrangements 
made for the Annnal Convention. The purchase of the professional 
library of the late James P. Kirkwood, Past President A. S. C. E., was 
authorized. The draft of a letter to Members on the subject of tests 
of structural materials, was presented by the Secretary and its issue 
directed. 

Aprhi 5th, 1882. — Applications were considered. Action was taken 
as to Arrears of Dues. Financial business was transacted and appro- 
priations were made. 



ADDITIONS TO 



LIBRARY AND MUSEUM. 



From Wm. P. Shinn. New York: 

At»titi»i Report of the Secretary of Internal 
Affairs of the Commonwealth of Pennsyl- 
vania. Volnmes IV, V, VI and VII. 

Beport of the Commissioners of Agriculture. 
Washington. 1863. - 

Beport of the Secretary of War, being part of 
the Message and Documents commu- 
nicated to the Two Houses of Congress at 
the beginning of the First Session of the 
44th Congress. Vol. H. Parts I and H. 
Washington. 1875. 

Annual Beport of the Bureau of Statistics of 
Iaoot of the Commonwealth of Pennsyl- 
vania. 1871-3. Harrisburg. 1874. (3 
copies.) 



Annual Beport of the Ohio State Board of 
Agriculture. Columbus. 1871. 

Annnal Statement of the Trade and Com- 
merce of Chicago to the Board of Trade. 
Chicago. 1889. 

Annual Beport of the Chief of the Bureau of 
Statistics on Commerce and Navigation. 
Washington. 1877. 

Geology of Wisconsin. 8urvey of 1878-1879. 

Annual Beport of the Commissioners of 
Mineral Statistics of Michigan for 1877-8, 
and previous year. Marquette. 1879. (2 
copies.) 

Beport of the Bureau of Agriculture Statis- 
tics and Mines for 1876. Nashville, Tenn. 
1877. 
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Annual Report of the Trade and Commerce 
of Chicago for 1864, 1866 to 1868, and 1871, 
1877 and 1879. 

Annual Report of the Packing of the West. 
Chicago. 1877. 

Annual Report of the Department of Public 
Works of Chicago. Chicago. 1878-1879. 
(2 copies.) 

Communication from the State Engineer of 
the State of New York, transmitting a 
Special Report on Coal. Albany. 1866. 

Industrial Arbitration and Conciliation in 
France and England. Jos. D. Weeks. 
Pittsburg. 1879. (2 copies.) 

The Methods of Testing Steam Engines, with 
a description of the Trials of the Blake's 
Patent Circulating Pumps, on the U.S. S. 
Tennessee. Philadelphia. 1874 

The Pacific Railroads and the relations exist- 
ing between them and the Government of 
the United States. New York. 1879. 

Report of the Bridging of the Mississippi, 
between St. Paul and St. Louis. G. K. 
Warren. Washington. 1878. 

The Agricultural and Mineral Wealth of Ten- 
nessee. J. B. Killebrew. Nashville 
1876. 

Memoir of the Iron Bridge over the Missouri 
River at St. Joseph, Mo., by the Detroit 
Bridge and Iron Works. 

Proceedings of the Road Masters' Meeting of 
the Atlantic and Great Western Railroad. 
Meadville, Pa. 1878. 

Sandvick Exhibition of Bessemer Steel at 
Philadelphia, 1876. 

Statistics and Information relative to the 
Trade and Commerce of Buffalo. Buffalo. 
1875. 

Annual Report of the Board of Trade of Port- 
land. Portland. 1864. 

Annual Report of the Secretary of the Navy 
on the Operations of the Department for the 
year 1877. 

Annual Report of the United States to the 
Secretary of the Treasury. Washington. 

Method and Cost of Mining Specular and 
Magnetic Ores. T. B. Brooks, New York. 
1873. 

Chemical Composition of Ores— Analysis. 

T. B. Brooks. New York. 1873. 
Historical Sketch of the Discovery and De- 
velopment of Ores. T. B. Brooks. New York. 

1873. 
Magnetism of Rocks and Use of the Magnetic 

Needle in Exploring for Ore. T. B. Brooks. 

New York. 1873. 
Geology of the Marquette Iron Region. T. 

B. Brooks. New York. 1873. 
Explorations (Prospecting for Ore). T. B. 

Brooks New York. 1873, 
Second Annual Report of the Commission on 

Steam and Canals. Albany. 1873. 
Directory of the Iron and Steel Works of the 

United States. Philadelphia. 1880. 
Report of the Transportation Bureau of the 

Merchants' Exchange of St. Louis. St. 

Louis. 1873. 
Iron Ores and other Minerals from the New 

River in Virginia. Philadelphia. 1876. 
An Address at the Reopening of Pardee Hall, 

Lafayette College, November 30, 1880. 

Easton, Pa. 1881. 
Testimonial to Alexander Lyman Holley. 

At the Reception of the American Institute 

of Mining Engineers, at Pittsburg, May 16, 

1879. (Several copies.) 



A General Account of the Commonwealth of 
Kentucky. Cambridge. 1876. 

Annual Report of the Chief Engineer of the 
Water Department of Philadelphia. Phila- 
delphia. 1876. 

The Census of Iowa as returned in the year 
1869. Des Moines. 1869. 

Safety of Permanent Way, with Drawings 
and Tables concerning Punching and 
Notching of Rails. C. P. Sandberg. London. 
1874. 

Annual Report of the American Iron and 
Steel Association, containing the Statistics 
of the American Iron Trade. Philadelipha. 
1879. 

History, Position, Resources and Industries 
of the State of Wisconsin. Madison. 
1876. 

The Iron and Steel Exhibits of the Universal 
Exposition of 1878 at Paris . Philadelphia . 
1879. 

Report of the Select Committee on Transpor- 
tation Routes to the Seaboard. Washing- 
ton. 1874. 

Proceedings of the Senate Committee on 
Transportation Routes to the Seaboard. 
New York. 1873. 

Resources and Capabilities of the Oil Region 
of Tennessee. J. B. Killebrew. Nashville. 
1877. 

History and Review of the Mineral Resources 
of Lake Superior. A. P. Swineford. Mar- 
quette. 1876. 

Statements of the Coal and River Trade in 
Opposition to the Davis Island Dam, 
Washington, D. C. 

Hardening Iron and Steel, its Causes and 
Effects. R. Akerman. 

The State of the Iron Manufacture in Sweden. 
R. Ackerman. Stockholm. 1876. 

Kirkaldy's Experimental Inquiry into the 
Mechanical Properties of Fagersta Steel. 
London. 1876. 

Report of a Committee on Repairs of Roads. 
Boston. 1865. 

Useful Information on Practical Electric 
Lightning. K. Hedges. London and New 
York. 1879. 

The Chemical Compostion and Physical Pro- 
perties of Steel Rails. Easton, Pa. 1879. 

Annual Report of the Monongahela Naviga- 
tion Company. Pittsburg. 1879. 

Report of the Railroad Commissioners of the 
State of Connecticut for 1880, 1881. 

Memorial of the Chicago and Northwestern 
and Chicago, Milwaukee and St. Paul Rail- 
way Companies. Chicago, 1875, 1876. 

Annual Report of the Michigan Southern and 
Northern Indiana Railroad Company for 
1867. 

Annual Report of the Lake Shore and Mich- 
igan Southern Railroad for 1873, 1876 and 
1880. 

Report of the Special Committee on Rail- 
roads and Telegraphs, made to the Senate 
of Ohio. 1867, 1868 and 1870. 

Report on the Hudson River Railroad. John 
B . Jervis . New York . 1846 and 1848 . 

Annual Report of the Cleveland and Pitts- 
burg Railroad Company, for 1869, 1870 and 
1871. 

Annual Report of the State Engineer and 
Surveyor of the State of New York, from 
1865 to 1868, inclusive. (2 copies.) 

Annual Report of the Water Commissioners 
of Lowell, Mass., for 1873 and 1878. 
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Reports of the Board of Railroad Commis- 
sioners of Massachusetts, for 1872 and 1879. 

Blank Statement of the Massachusetts Rail- 
road Commissioners. 1876. 

Annual Report of the Commissioners of Rail- 
roads and Telegraphs of Ohio, for 1871, 1872, 
1873, 1875 and 1876. 

Annual Report of the Auditor-General of the . 
State of Pennsylvania, on Railroads and 
Canals, for 1866, 1867, 1868, 1869, 1870, 1874. 

By-Laws and Organization of the Alleghany 
Valley Railroad Company. Pittsburg. 
1875. 

Annual Reports of the Alleghany Valley Rail- 
road Company, for 1866, 1870, 1873, 1875, 
1876,1877, 1880 and 1881. 

Annual Report of the Pittsburgh, Titusville 
and Buffalo Railway, for 1876, 1877, 1879 and 
1880. 

Report of the Pittsburg, Fort Wayne and Chi- 
cago Railway, from 1863 to 1868, inclusive. 

Annual Report of the Railroad Commission- 
ers of Massachusetts, for 1874, 1875, 1876 
and 1878. 

Reports of the several Railroad Companies 
of Pennsylvania, for 1861 and 1864. 

Annual Reports of the Pennsylvania Rail- 
road Company, for 1867, 1870, 1871, 1874, 
1875 and 1877. 

Report of the Investigating Committee of 
the Pennlylvania Railroad Company. Phi- 
ladelphia. 1874. 

Annual Report of the Railroad Commission- 
ers of Iowa. Des Moines. 1879. 

Report of the New York and Erie Railroad. 
New York. 1853 and 1856. 

Annual Report of the Grand Rapids and In- 
diana Railroad Company. Grand Rapids. 
1873. 

Tables of Astronomical and Trigonometrical 
Survey of Massachusetts. J. G. Palfrey. 
Boston. 1846. 

Annual Report of the St. Louis and South- 
eastern Railway Company. St. Louis. 
1878. 

Report of the Commissioners to Examine the 
Services from which a supply of pure 
Water may be obtained for the City of 
Boston. Boston. 1846. 

Annual Report of the St. Louis, Iron Moun- 
tain and Southern Railway Company. 
St. Louis. 1878. 

Annual Report of the Philadelphia and Erie 
Railroad Company. Philadelphia. 1879. 

Annual Report of the Auditor of the Canal 
Department on the Tolls, Trade and Ton- 
nage of the State of New York. Albany. 
1867. 

Report of the Commissioners of the Troy 
and Greenfield Railroad and Hoosac Tun- 
nel. Boston. 1863. 

Annual Report of the New York Central Rail- 
road Company. Albany. 1866. 



Revised By-Laws and Organization of the 
Pennsylvania Company. Pittsburg. 1873. 
(2 copies.) 

Annual Report of the Pittsburg, Cincinatti 
and St. Louis Railway Company. Phila- 
delphia. 1880. 

Tabulated Results compiled from the Annual 
Reports of Railroad, Passenger Railway, 
Canals and Telegraph Companies of Penn- 
sylvania. Harrisburg. 1875. 

Proceedings of the Annual Meeting of the 
Stockholders of the Pennsylvania Railroad 
Com pany . Philadelphia . 1867 . 

Report of Experiments with Coal-Burning 
Locomotives, made on the Pennsylvania 
Railroad. Philadelphia. 1860. 

Annual Report of the North Pennsylvania 
Railroad Company. Philadelphia. 1869. 

Annual Report of the Grand Rapids and In- 
diana Railroad Company. Fort Wayne. 
1869. 

Cost, Revenue and Expenditure of the Pub- 
lic Works of Pennsylvania. Harrisburg. 
1854. 

Report of the President and Directors of the 
Seaford and Roanoke Railroad Company. 
Norfolk. 1874, 

Report of the Indianapolis, Cincinnati and 
Lafayette Railroad Company. Cincinnati. 
1875. 

Report on the Question of Bridging the 
Missouri River. J. L. Williams. Fort 
Wayne. 1867. 

Report of the Central Railroad and Banking 
Company of Georgia. Savannah. 1875. 

Report of the Chief Engineer of the Union 
Pacific Railroad. G. M. Dodge. Wash- 
ington. 1868, 

Report of the Consulting Engineer of the 
Union Pacific Railroad. Silas Seymour. 
New York. 1866. 

The Proposed American Inter-Oceanic Canal 
in its Commercial Aspects. Joseph Nimmo, 
Washington. 1880. 

The Census of Iowa, as returned in the year 
1867. 

Description of the Oroton Aqueduct. John 
B . Jervis . New York . 1842. 

Report of the Chief Engineer of the Provi- 
dence Water Works. Providence. 1871. 

Description of the Boston Water Works. 
1878. 

Proceedings of the Railroad Convention, 
held at the St. Nicholas Hotel, New York. 
Albany. 1860. 

Annual Report of the American Railway 
Master Mechanics' As ociation in Conven- 
tion at Boston. Cincinnati. 1872. 

Report upon the Proposed Railway from 
Pittsburg, Pa., to the James River Valley. 
Va. 
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LIST OF MEMBERS. 

ADDITIONS. 

MEMBERS. 

Date of Election. 

Knap, Joseph M 365 West St., New York City, N. Y April 5, 1882. 

Sicard, Mirtiliano . .Ibague, Tolimo, U. S. Colombia Jan. 4, 1882. 



ASSOCIATE. 

Lockwood, John Gas and Hydraulic Engineer, 61 Broad- 
way, New York City, N. Y April 5, 1882. 



JUNIOR. 

Kelly, Cassius W 18 City Hall, New Haven, Conn March 1, 1882. 



CHANGES AND CORRECTIONS. 



MEMBERS. 

Anderson, Thomas S. ..San Antonio, Texas. 

Belknap, Morris S Supt. M. and M. Div. L. & N. R. R. Montgomery, Ala. 

Bliceensderfer, R Div. Eng. and Supt. Constr. Utah & Northern R. R. 

Silver Bow Junction, Montana. 

Bbiggs, Robert 1125 Girard St., Philadelphia, Pa. 

Bbuner, D. P 110 N. Second St., Harrisburg, Pa. 

Deprees, M. M Engr. in Chg. Bridges and Buildings, Ind. B. & W. 

R. R. aud Ohio So. R. R., Indianapolis, Ind. 

Glover, O. L Pittsfield, Mass. 

Gould, James P Buxton P. O., Traill Co., Dakota. 

Hyde, William B Custer City, Idaho. 

Low, Gorham, P., Jr. .Supt. Road Dept. E. C. & N. R. R., Norfolk, Va. 

McCuntock, W. H Supt. Road Dept.-L. & N. R. R., Louisville, Ky. 

Meigs, Montgomery. . .U. S. Civil Engineer, Keokuk, la. 

Merrill, William F. ..Asst. Gen. Supt. W., St. L. & P. R. R., St. Louis, Mo. 

Nicholson, George B.Engr. South. Div. N. O. AN. E. R. K., New Orleans, La 

Noble, Alfred U. S. Asst. Engineer, Sault Ste. Marie, Mich. 

Post, Levi W Lock Box 18, Memphis, Tenn. 

Pbbvost, S. M Supt. Phila. Div! P. R. R., W. Philadelphia, Pa. 

Yabdley, Edmund Master of Road, Pittsburg Div. B. & O. R. R., Connells- 

ville, Pa. 
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Junior. 



Butts, Edward Union Pacific R'w'y., Room S„ Union Depot, Denver, 

Colo. 



DEATHS. 



Fobshey, Caleb G Elected Member August 7, 1872 ; died April, 1872. 

Howell, Chables W . . .Elected Member, March 3, 1875 ; died April 5, 1882. 
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PEOCEEDIN OS. 



Vol. VIM.— May, 1882. 



MINUTES OF MEETINGS. 

(Abstract of such as may be of general interest to members.) 



ANNUAL CONVENTION OF THE SOCIETY. 

Held m the City of Washington, D. C, on the 16th, 17th, 18th 
and 19th of Mat, 1882. 



FIBST SESSION. 



Tuesday, May 16th, 1882.— The Convention was called to order at 
10 a. m. by Mr. John Bogabt, Secretary of the Society, who requested 
the President, Mr. Ashbel Welch, to temporarily take the Chair, yhe 
Secretary then read the provisions of the By-Laws relating to Conven- 
tions. In accordance with these provisions and with the custom the 
Committee of Members resident in Washington was requested to 
nominate a permanent Chairman of the Convention. The Chairman of 
that Committee, Col. T. L. Casey, Director of the Society, thereupon 
nominated Gen. Hobatio G. Weight, Chief of Engineers, U. S. A., 
which nomination was seconded and ratified by the Convention, and he 
was declared elected permanent Chairman. 

The President of the Society thereupon announced that, on account 
of severe illness, Gen. Wright was unable to leave his house that morn- 
ing, although he had fully hoped and expected to be present. Under 
these circumstances the President suggested that until the Chairman 
should be able to meet with the Convention, another member should be 
chosen as Chairman pro tempore. Thereupon, on nomination, Col. 
Thomas L. Casey was elected Chairman pro tempore. 
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Ool. Casey, on taking the Chair, informally welcomed the Society to 
-the City of Washington, and referred to the works of engineering inter- 
est in it and its vicinity. The President of the Society made a short 
response. 

The Secretary then announced the details of the programme for each 
day. 

A paper entitled " An Instance of Zymotic Disease in Metals," by 
O. E. Michaelis, Member A. S. C. E., was read by the author and dis- 
♦ cussed by T. Egleston, Member A. S. 0. E. 

The subject of a place for holding the next Annual Convention was 
•considered, and D. J. Whittemore, Member A. S. C. E., suggested the 
City of Minneapolis, Minn., presenting reasons for holding the Conven- 
tion at that place. T. Egleston, Member A. S. & E., suggested the 
consideration of some point in the extreme West as desirable for a future 
Convention. The determination of this question was postponed until the 
next Annual Meeting. 

The report of the Committee upon a Uniform System for Tests of 
•Cement was then read by the Chairman of the Committee as follows : 

Milwaukee, May 6* 1882. 
John Bogart, Esq., 

Secretary American Society of Civil Engineers : 

Dear Sib, — As chairman of the committee for devising a uniform 
system of cement tests, I regret to report that my professional duties as 
Ohief Engineer of the Chicago, Milwaukee & St. Paul Kailway Co. 
,(now operating 4,300 miles of road, 430 of which was built under my 
•supervision the last year) have prevented me from giving the matter of 
cement tests but slight attention. Had the time been at my disposal 1 
could not report understanding^ on mortars composed of cement and 
sand, owing to the fact that but very few of the Engineers of this 
Society have responded to the call for sands from their several localities, 
without which it is impossible to select a standard sand that can be 
easily obtained by all experimenters. It is quite probable, that during 
-the present year my professional duties will be such that I shall be 
unable to properly act as chairman of said committee, and it would be a 
relief to me if the directors of your Society would indicate some other 
person who has the time to devote to this important subject, to act as 
chairman in my place. 

All of which is respectfully submitted. 

D. J. Whittemore, 

Chairman. 

On motion of Charles E. Fowler, M. A, S. C. E., the report was 
.accepted and the same committee continued. 

The Convention then adjourned until 1.30 p. m. 
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SECOND SESSION. 

Tuesday, May 16th, 1.30 p. m. — The Convention was called to order, 
and in the temporary absence of the Chairman, O. E. Michaelis, M. A. 
S. C. E., was requested to preside. 

The Secretary presented invitations to visit the offices of the United 
States Coast and Geodetic Survey, also the Museum of the Ordnance 
Department, the Corcoran Art Gallery and the Cosmos Club, which in- 
vitations were accepted. 

The report of the Committee on the Preservation of Timber was 
presented and read by O. Chanute, Chairman of the Committee.* 
Messrs. J. W. Putnam and E. B. Andrews, of the Committee, also pre- 
sented communications on this subject. 

The Convention then adjourned till 8 p. m. The members at 3 p. m. 
visited the Capitol and the offices of the Coast and Geodetic Survey. 



THIBD SESSION. 



Tuesday, May 16th, 8 p. m. — The Convention was called to order, 
Col. T. L. Casey, Director A. S. C. E., in the Chair. The President of 
the Society, Mr. Ashbel Welch, then delivered his annual address, f 

Upon the conclusion of the address the Secretary announced that at 
10 a. m. of the following morning a visit would be made to the Washing- 
ton Monument, and requested Col. T. L. Casey, Engineer in charge of 
that work, to give some information as to its condition and progress. 

Col. T. L. Casey then informally addressed the Convention upon this 
subject. * 

After a number of announcements by the Secretary the Convention 
adjourned until May 17th, at 2 p. m. 

Note. — On Wednesday morning, May 17th, a visit was made to the 
Washington Monument, and the work in progress inspected under the 
guidance of Col. T. L. Casey. Visits were also made to the Sewerage 
Works of the City, under the charge of the Engineers of the District 
Commission, the party being conducted by Lieut. B. L. Hoxie, Corps 
of Engineers, U. S. A. Also to the works where the Asphaltic Material 
for Street Pavements are prepared, which were explained by D. E. 
McComb, M. A. S. C. E. Visits were also made to the Bureau of En- 
graving and Printing, Department of Agriculture and Smithsonian In- 
stitution. 

* Will be published hereafter, 
t Published in Transactions. 
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FOUBTH SESSION. 

Wednesday, Mat 17th, 2 p. m.-— The Convention was called to order, 
Col. T. L. Casey, Director A. S. C. E., in the Chair. The report of the 
Committee on the Preservation of Timber was discussed by Messrs. J. 
B. Francis, T. Egleston, M. Cohen, F. Collingwood, E. R. Andrews, L. 
Bridges, Clemens Herschel, A. Gottlieb, T. F. Rowland and John 
Bogart. 

A paper by A. G. Menocal, M. A. S. C. E., entitled Subaqueous 
Underpinning,* was read by the Secretary and discussed by members 
present. 

The business meeting of the Society then occurred, for minutes of 
which see page 71. 

After the business meeting the session of the Convention was re- 
sumed, Col. F. U. Farquhar, M. A. S. C. E. in the Chair. On motion 
the discussion of the Subject of Structural Materials was made the order 
for 8.30 p.m. 

Announcements were made and the Convention then adjourned until 

8 P. M. 



FIFTH SESSION. 



Wednesday, May 17th, 8 p. m. — The Convention was called to order, 
Col. T. L. Casey, Director A. S. C. E., in the Chair. 

A paper on the Overflow of the Mississippi River, by Lyman 
Bridges, M. A* S. C. E., was discussed by the author and E. L. Corthell, 
M. A. S. C. E.* 

The subject of Tests of Structural Materials was then taken up and 
discussed by Messrs. A. Dempster, T. Egleston, F. Collingwood, A. 
Gottlieb, O. E. Michaelis, O. Chanute, T. C. Clarke, T. L. Casey, J. J. 
R. Croes, John Bogart, A. Coffin, A. P. Boiler, J. P. Davis and Theodore 
Cooper. 

The Convention then adjourned until 3 p. m., May 19th. 

Note. — On Thursday, May 18th, at 10 a. m., an excursion was made 
by steamboat on the Potomac to Mount Vernon. Several hours were 
spent at that place, and on returning the party was landed at the 
Washington Navy Yard, where, under escort of Civil Engineer A. G. 
Menocal, M. A. S. C. E., and the officers of the Navy Yard, an inspec- 
tion was made of various matters of interest. 
• 

* To be published in Transactions. ^ 
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On the evening of Thursday a reception was given at Willard's Hall 
and Hotel by the President of the Society, Mr. Ashbel Welch. This 
reception was attended by the members of the Society and their 
families, and by a large number of invited guests. 

On Friday, May 19th, at 9 a. m., an excursion was made in carriages 
to the Washington Aqueduct, and to the Cabin John Bridge, the stone 
arch of 220 feet span carrying that aqueduct over a stream about seven 
miles distant from Washington. 

In returning a visit was made to the Inclined Plane and Caisson con- 
necting the Canal and River at Georgetown. 

At 3 p. m. the same afternoon the members of the Society and their 
families were received at the Executive Mansion by the President of the 
United States, after which the Conservatory and all the rooms of the 
White House were thrown open for inspection. 



SIXTH SESSION. 



Friday, May 19th, 4 p. m.— The Convention was called to order, 
Col. T. L. Casey, Director A. S. C. E., in the Chair. 

A paper by William Sooy Smith, M. A. S. C. E, on the Hudson 
River Tunnel, was read by the Secretary and discussed by W. H. Paine, 
M. A. S. C. E. 

The following papers were presented by the Secretary and read by 
title, the time determined for the adjournment of the Convention pre- 
venting their being read in full. 

Description of some experiments on the Flow of Water, made during 
the construction of works for conveying the water of Sudbury River to 
Boston : A. Fteley and F. P. Stearns. 

Targets for Rifle Ranges : O. E. Michaelis. 

Accuracy of Measurement as increased by Repetition : S. S. Haight. 

Highway Bridges : James Owen. 

On motion of J. James R. Croes, Treasurer A. S. C. E., it was re- 
solved that the thanks of the Society in Convention assembled be pre- 
sented to Col. T. L. Casey, Chairman pro tempore, and also to the local 
committee of members resident at Washington, who have been in charge 
of the arrangements for the Convention and to others who have aided in 
carrying out these arrangements. 

Upon motion, the Chairman pro tempore, with a few remarks, de- 
clared the Convention adjourned sine die. 

Note.— On Saturday morning, May 20th, an excursion was made to 
Pen- Mar. This excursion was tendered through the kindness of the 
Pennsylvania, the Baltimore and Potomac, and the Western Maryland 
Railroads, and was under the immediate escort of Mr. H. F. Walling, 
M. A. S. 0. E. 
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The company left Washington at 8.30 a. m., proceeded to Baltimore, 
and [thence to Pen-Mar Station. Carriages were then taken to High 
Rock, an elevated point of the Blue Bidge Mountains. 

The Heliostat operations as used by the United States Coast and 
Geodetic Survey were here exhibited. 

|f After lunch at Pen -Mar, the party returned to Baltimore in time to 
take the evening trains both North and South. 

f The following is a copy of the printed programme issued to the mem- 
bers present : 

PROGRAMME. 

Tuesday, May 16th, 10 a. m. — Meeting for organization, Willard 
Hall, F. Street, between 14th and 15th. Selection of Officers of Con- 
vention ; Reading of Papers and Professional Discussion. 

1.30 p. m. — Meeting; Reading of Papers and Professional Discus- 
sion. 

3 p. m. — Visit to Capitol. 

8 p. m. —Meeting ; Annual Address by Ashbel Welch, Esq. , President 
of Am. Soc. of Civil Engineers. 

Wednesday, May 17th, 10 a. m. — Visit to Washington Monument 

2 p. m.— Meeting ; Reading of Papers and Professional Discussion. 

3 p. m. — Regular Meeting of the Society for transaction of business. 

8 p. m.— Meeting ; Reading of Papers and Professional Discussion. 

Thuesday, May 18th, 10 a. m. — Excursion on Potomac; Examina- 
tion of Harbor of Washington and Excursion to Mount Vernon ; on re- 
turn, visit to Washington Navy Yard, from 4 to 6 p. m. 

8.30 p. m.— Reception by President of the Society at Willard Hall 
and in parlors of Willard's HoteL 

Fbiday, May 19th, 9 a. m. — Excursion to Washington Aqueduct, 
Cabin John Bridge, and the Inclined Plane and Caisson connecting 
Canal and River at Georgetown. 

3 p. m. — Meeting ; Reading of Papers and Professional Discussion. 

Satubday, May 20th.— An Excursion to Pen-Mar has been arranged 
for this day, which will be so timed as to enable members to reach New 
York if desired at 10.20 p. m. 



The following papers will be presented and discussed : 

The Hudson River Tunnel : Gen. Wm. Sooy Smith. 

Description of some experiments on the Flow of Water, made during 
the construction of works for conveying the water of Sudbury River to 
Boston : A. Fteley and F. P. Stearns. 

Subaqueous Underpinning : A. G. Menocal, U. S. N. 

Targets for Rifle Ranges : Capt. O. E. Michaelis. 

Peculiar Phase of Metallic Behavior : Capt. O. E. Michaelis. 

Accuracy of Measurement as Increased by Repetition : S. S. Haighi 
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Highway Bridges : James Owen. 

Papers presented to the Society during the past year will also be dis- 
cussed. 

Reports will be expected from the Committees on Standard Time ; 
on the Preservation of Timber ; on Testing Cements, and those subjects 
will be discussed. 

The proposed provisions for testing iron, steel and other structural 
materials, will also be discussed. 

Headquarters of the Society, Parlor No. 10, Willard's Hotel. 



COMMITTEES. 

Local Committee : Chairman, CoL T. L. Casey, U. S. A. 

On Programme: Genl. H. G. Wright, U. S. A.; Prof. J. E. Hil- 
gard, U. S. C. and G. S. 

On Entertainment and Finance : A. G. Menocal, Civil Engineer U. 
S. N.; Col. F. U. Farquhar, U. S. A.; J. B. Duncklee. 

On Transportation : S . Thayer Abert, Ed. L. Du Barry. 

On Hotel Accommodation : David E. McComb, H. F. Walling. 



The following members were in attendance at the Convention : 
— S. Thayer Abert, Washington, D. C. ; W. M. Allaire, E. R. Andrews, 
New York City ; George D. Ansley, Montreal, Canada ; W. S. Barbour, 
Cambridgeport ; H. Bissell, Salem, Mass. ; H. D. Blunden, John Bogart, 
A. P. Boiler, New York City ; L. L. Back, Brooklyn ; W. H. Burr, 
Troy, N. Y. ; A. Bonzano, Phoenixville, Pa. ; G. Bouscaren, Cincinnati, 
Ohio; Onward Bates, St. Louis, Mo.; J. D. Burr, Topeka, Kansas ; 
Lyman Bridges, San Francisco, Cal. ; S. H. Chittenden, East River, 
Conn. ; O. Chanute, T. C. Clarke, F. Collingwood, Theodore Cooper, 
E. L. Corthell, J. J. R. Croes, New York City, N. Y. ; Amory Coffin, 
Phoenixville, Pa. ; Mendes Cohen, Baltimore, Md. ; T. L. Casey, Wash- 
ington, D. C. ; J. P. Davis, New York City ; W. A. Doane, Oswego, N. 
Y. ; E. L. Du Barry, John B. Duncklee, Washington, D. C. ; Charles 
Davis, Alleghany City ; A. Dempster, Pittsburgh, Pa. ; Fred. De Funiak, 
Louisville, Ky.; T. Egleston, New York City, N. Y.; Robert Fletcher, 
Hanover, N. H. ; Edward A. Flint, A. Fteley, Boston ; James B. Francis, 
Lowell, Mass. ; Charles A. Ferry, Charles E. Fowler, New Haven, Conn. ; 
John W.Ferguson, Hornellsville, N. Y.;-Clark Fisher, Trenton, N. J.; F. 
U. Farquhar, Washington, D. C. ; C. G. Force, Cleveland, Ohio ; Sand- 
ford Fleming, Ottawa, Canada ; George S. Greene, George S. Greene, 
Jr., New York City, N. Y.; F. Graff, Philadelphia; A. Gottlieb, Pitts- 
burgh, Pa. ; Chas. E. Goad, [Montreal, Canada ; Clemens Herschel, 
Holyoke, Mass. ; A. B. Hill, New Haven, Conn. ; S. S. Haight, Wm. G. 
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Hamilton, New York City, N. Y.; J. E. Hilgard, Washinton, D. C; J. 
H. Harlow, Pittsburgh, Pa.; Wm. P. Harris, Huntington, W. Va.; 
Charles Hermany, Louisville, Ky.; Geo. A. Kimball, Somerville, Mass.; 
L. H. Knapp, Buffalo, N. Y.; T. C. Keefer, Ottawa; John Kennedy, 
Montreal, Canada; C. H. Latrobe, Baltimore, Md.; GL P. Low, Jr., 
Norfolk, Va.; W. H. Lotz, Chicago, HL; Louis Lesage, Montreal, 
Canada ; T. C. McCollom, New London ; T. H. McKenzie, Southington, 
Conn.; G. W. McNulty, Brooklyn ; George S. Morrison, New York City ; 
D. N. Melvin, New Springville, N. Y.; O. E. Miehaelis, Philadelphia, Pa. 
D. E. McComb, A. G. Menocal, Washington, D. C.; Alfred Noble, 
Sault Ste. Marie, Mich. ; L. F. Olney, Middletown, N. Y. ; J. A. Ocker- 
son, St. Louis, Mo.; S. C. Pierson, Meriden, Conn.; W. H. Paine, F. 
0. Prindle, Brooklyn, N. Y.; George H. Pegram, Wilmington, Del.; O. 
M. Poe, Washington, D. C. ; J. W. Putnam, New Orleans, La. ; Joseph 
R Richards, Boston, Mass.; Thomas F. Rowland, Greenpoint, N. Y.; 
Wm. M. Reed, Erie ; David Reeves, Phoenixville, Pa.; F. P. Stearns, 
Boston, Mass. ; W. H. Searles, Newburg, N. Y. ; S. M. Smedley, Phila- 
delphia, Pa.; R. A. Shailer, Wilmington, DeL; J. G. Van Home, Jersey 
City, N. J.; Wm. H. Wiley, Wm. E/Worthen, New York City, N. Y.; 
C. D. Ward, L. B. Ward, Jersey City ; Ashbel Welch, Lambertville, N. 
J.; H. F. Walling, Washington, D. C; T. J. Whitman, St. Louis, 
Mo. ; D. J. Whittemore, Milwaukee, Wis. ; J. A. L. Waddell, Council 
Bluffs, Iowa. 

Note. — Forty-eight ladies of the families of members accompanied 
them on their visit to Washington on the occasion of this Convention. 



MEETINGS OF THE SOCIETY. 

April 19th, 1882. — The Society met at 8 p.m., Mr. George W. Dresser, 
Director A. S. 0. E. in the Chair. 

The deaths of Capi C. W. Howell, Corps of Engineers, U. S. &., 
elected member March 3d, 1875, died April 5th, 1882 ; and of C. G. 
Forshey, elected member August 7th, 1872, died April, 1882, were an- 
nounced. 

Plans and profiles of works proposed for the drainage of the Valley 
and City of Mexico were exhibited and explained by Mr. Bicardo Orozco, 
C. E. 

May 3d, 1882.— The Society met at 8 p, m., President Ashbel Welch 
in the Chair. 

Ballots for membership were canvassed and the following candidates 
declared elected as members : William Giddings Curtis, San Francisco, 
California ; Edward C. Kinney, Des Moines, Iowa ; Gustav Lindenthal, 
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Pittsburgh, Pennsylvania ; Thomas Chalmers McOollom, New London, 
Connecticut ; David Reeves, (elected Junior April 1st, 1874,) Phcenix- 
ville, Pennsylvania. 

The Secretary announced the general programme for the approaching 
Convention as arranged at a meeting by him with members resident at 
Washington. 

i A paper by William R. Hutton, M. A. S. C. E. on the Improvement 
of the Potomac River, at Washington, was read by the Secretary and 
discussed by Messrs. Bridges, Bogart, Emery and Haswell. 

Mat 17th, 1882.— Business meeting at the Annual Convention. The 
meeting of the Society for the transaction of business was called to 
order, the President Mr. Ashbel Welch in the Chair. 
t The President stated the action of the Board of Direction of the 
Society upon the subject of the introduction and framing of a law ade- 
quate to resume the investigation into the strength of structures, and the 
parts and materials of which they are composed, which subject had been 
referred to the Board at the last Annual Meeting.* A copy of the bill 
which had been introduced in Congress was presented as follows : 

Tests op Structural Materials. 



f '' Notb.— The Bill of which the following is a copy, was introduced in the House of Repre- 
sentatives March 1st, 1882, by Hon. J. M. Campbell, Chairman of the Committee on Manu- 
factures, read twice and referred to that Committee. The Bill is numbered H. R. 4,726. 



A Bill 

Authorizing the President to appoint a commission of experts, skilled 
in the investigation, production and use of metallic substances and 
other structural materials, to execute tests and experiments on iron, 
steel and other materials used in the construction of bridges, build- 
ings and mechanical structures, and deduct useful rules therefrom. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled : 

Sec. 1. That the President of the United States be and he is hereby 
authorized to appoint a commission of seven members selected from 
among men skilled in the investigation, production and use of metallic 
substances and other structural materials, to hold their appointment 
during the pleasure of the President of the United States ; which com- 
mission shall plan and superintend the execution of such tests and in- 
vestigations of materials used extensively in the construction of build 
ings, bridges, ships and other structures and machinery, as it shall think 

: * See Proceedings, Vol. VHI, January, 1882, p. 28 
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most important to be made, and from time to time publish results of the 
tests and investigations, and also such scientific principles and such 
practical rules deduced therefrom as it shall consider most usefuL The 
said commission shall organize itself, and adopt such rules, and make 
such assignment of duties among its members as it shall deem most pro" 
motive of the object of its appointment. Vacancies occurring from time 
to time in said commission shall be filled by the President of the United 
States. 

Sec. 2. That the said commission shall report its work with its results 
and the deductions made therefrom, annually to the Secretary of the 
Interior, and its accounts shall be settled in the Interior Department, 
through such channels as the Secretary shall direct. 

Seo. 3 That the members of said commission shall be entitled to 
mileage and other necessary expenses incurred in the prosecution of their 
duties, but no salaries as members of the commission. 

Seo. 4. That the said commission is hereby authorized to appoint a 
principal expert who shall personally conduct the examinations and tests 
which the commission shall direct, with such assistants and laborers as 
may be necessary, and also to purchase such material for test and inves- 
tigation as may from time to time be required. 

Seo. 5 That this act shall take effect immediately. 

The subject of Tests of Structural Materials was discussed by Messrs* 
Coffin, Dempster, Egleston, Michaelis, Richards and Welch. 

The following nominating Committee was appointed in accordance 
with Section 24 of the By-Laws : D. J. Whittemore, of Milwaukee, 
Wis.; Albert Fink, of New York; A. Gottlieb, of Pittsburgh, Pa.; 
Charles H. Latrobe, of Baltimore, Md. ; and Sandford Fleming, of 
Ottawa, Canada. 

The death of Gen. John G. Barnard, Corps of Engineers, U. S. A., 
Honorary Member of the Society; elected member September 15th, 
1869; elected Honorary Member April 7th, 1873; died May 14th, 1882, 
was announced. 

The award of the Norman Medal for the past year was announced. 
The paper for which the medal is awarded is No. CCXXIII, published 
in Transactions, Vol. X, July, 1881. The subject of the paper is "The 
Re-enforcement of the Anchorage, and Renewal of the Suspended Super- 
structure of the Niagara Railroad Suspension Bridge." The author of 
the paper is Mr. L. L. Buck, M. A. S. C. E. 

The report of the Committee on Standard Time was presented and 
read by the Chairman, Mr. Sandford Fleming, as follows: 

The Special Committee on Standard Time beg leave to submit the 
following report: 

At the Annual Meeting of the Society on the 18th January, last, reso- 
lutions were passed directing the Committee to take such steps as seemed 
to them advisable to obtain some expression of general opinion on the 
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important question of the establishment of Standard Time, with the 
view of submitting some definite recommendations as to the course it 
may seem expedient to take. 

In accordance with these instructions the Committee issued the 
pamphlet herewith submitted, containing various documents bearing on 
the question. This brochure has been widely circulated, in every State 
of the Union, in the adjoining British provinces, and in Mexico. A 
series of questions prepared with the view of eliciting all shades of 
opinion were sent with the pamphlet, and attention to them at an early 
period was asked. 

Replies have been received from many prominent men connected 
with the profession, with railways, with telegraphs, and with scientific 
bodies, and additional answers from the more distant parts of the conti- 
nent are daily arriving. 

The character of the replies received to date has been classified. The 
following synopsis may be presented along with each question: 

Question 1. — Are you in favor of a comprehensive system of Standard 
Time for North America ? 

The replies to this question may be said to be unanimous. The 
opinion is emphatically expressed that there should be established, as 
early as possible, a comprehensive system of Standard Time for North 
America. 

Question 2.— -Do you favor the idea expressed in some of the docu- 
ments referred to, of bringing the Standards of Time of all [countries 
into agreement ? 

Ninety-five per cent, of the answers are in the affirmative; five per 
cent, in the negative. 

Question 3.— In order to attain the object set forth in question No. 2, 
do you consider it advisable to secure a time system for this country 
which would commend itself to other nations, and be adopted by them 
ultimately ? 

Ninety-five per cent, of the answers are in the affirmative, and the 
opinion is frequently expressed that while we must primarily look to our 
own convenience on this continent, as we are likely to be the first to 
adopt a reformed time system, we should, from the first, make provision 
for its universal application. Five per cent, of the answers are adverse. 

Question 4. — Referring to the scheme for regulating time (page 28 of 
pamphlet issued by the Society), does it seem to possess any features 
which generally commend themselves to your judgment ? 

About ninety-seven per cent, of the answers are in the affirmative — 
3 per cent, in the negative. 

Question 5. — Do you favor the proposal to have the standards of 
time differing by intervals of one hour, thus reducing the number of 
standards for the whole of North America to four, viz. : Meridians Q, R, 
~S and T ? (See 18 to 21, pages 30 and 31.) 
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Seventy-six per cent, of the answers are in the affirmative— twenty - 
four per cent, adverse. 

Question 6. — Do yon favor the suggestion to reduce the number of 
standards in North America to two, say Meridians U. and R. ? (See 21. ) 

Six per cent, are favorable— ninety-four per cent adverse. 

Question 7.— Do you prefer having only one Continental Standard, 
say Meridian S, and having one uniform time throughout the whole of 
North America? (See 21, page 31.) 

Thirty-six per cent, are in the affirmative— Sixty-four percent in the 
negative. 

Question 8. — If the scheme set forth in the document referred to 
(page 28) does not generally meet with your approval, is there any other 
scheme which you prefer ? Please explain your preference for the in- 
formation of the Committee. 

The scheme is very generally and cordially approved. Several sug- 
gestions are made which are entitled to great respect. 

Question 9. —Referring to the suggestions under the heading " Di- 
vision of the Day into Hours " (page 31) please indicate which of the 
three following plans you prefer. 

(A) The alternative plan No. 1, with the hours numbered from 1 to 
24 without interruption ? 

Ninety-two per cent are in favor of a notation of 1 to 24— eight per 
•cent, are adverse. 

(B) The alternative plan No. 2, with the forenoon hours numbered 
as at present and the afternoon hours lettered as described ? 

Eleven per cent are in favor — eighty-nine per cent, against this plan 
of notation. 

(C) The present division into half days, known as forenoon and 
afternoon, each half day having the hours numbered identically from 1 
Jo 12? 

Thirty-three per cent, are in favor and sixty-seven per cent against 
the present system of dividing the day into two sets of hours, numbered 
from one to 12 and known as A. M. and P. M. 

Question 10. — In order to secure perfect uniformity and accuracy, do 
you favor the proposal to have Standard Time disseminated throughout 
the country by central authority controlled by government ? (Page 30.) 

Ninety per cent, are in favor of the proposal, ten per cent, against 
In the latter the view is generally expressed that on account of the vast 
extent of the country, there should be various central observatories, all 
operating in harmony and mutually assisting each other in the work of 
disseminating accurate time. 

Question 11. — Have you any particular views on the question of Time 
Reform, not embraced in the questions and replies above given ? If so, 
please state them for the information and guidance of the Committee. 
(If necessary, on a separate sheet) 
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A very small percentage take an unfavorable view or propose modifi- 
cations of the scheme submitted. The large majority are decidedly in 
favor of reform without delay. Much valuable information has been 
brought out which the Committee recommend should be printed. 

It will be seen from the character of the replies received that a re- 
markable unanimity of opinion prevails in every section of the country 
heard from. 

The Committee feel warranted in reporting that judging from the 
replies received there is a strong general feeling in favor of establishing 
a comprehensive system of Standard Time on the basis of the scheme 
set forth in the papers submitted. That an emphatic opinion has been 
expressed in favor of having four main standard meridians for the conti- 
nent, distinguished as Q, R, S and T, or by such geographical names as 
may hereafter be adopted, and that a large majority of opinions ex- 
pressed are in favor of numbering the hours in each day from 1 to 24 
consecutively. 

The opinion has also been generally expressed that while our time 
system should be in harmony with that of other nations, the necessity for 
reform on this continent is so urgent that we should not wait for other 
nations to move in the matter. That we should, as soon as practicable, 
inaugurate a system, the primary object of which wonld be to meet our 
own requirements. But that in taking the initiative we should by all 
means adopt a system capable of extension to the whole globe, and that 
we should, to some extent, give other nations an opportunity of co-operat- 
ing with us. 

The Committee accordingly recommend that steps be taken to obtain 
the establishment of a zero meridian which would be common to all 
nations for reckoning time and longitude, and that concurrence with 
this measure be sought from as many nationalities as may be induced to 
assist in this determination. 

1 That efforts be made to lead to the acceptance of this course on the 
other Continents to the fullest extent. 

That foiling in this effort the people of the Western Continent deter- 
mine a zero meridian for their own use and guidance and especially with 
the view of establishing a system of Standard Time. 

SANDFORD FLEMING, 

Chairman of Committee, 
Washington, 17 May, 1882. 



' The subject of Standard Time was discussed by Messrs. Egleston, 
Eilgard and Fleming. 

' On motion of Mr. J. B. Francis, past President A. S. C. E , the fol- 
lowing resolution was adopted. 
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Resolved, That this meeting entirely concurs in the recommendations 
contained in the report submitted, and that the Committee be requested, 
and is hereby authorized to continue their efforts to effect the objects 
set forth, and also to petition the Congress of the United States to take 
the necessary steps to have a prime or zero meridian established. 

The report of the Committee on the Preservation of Timber was 
then discussed by Messrs. Collingwood, Bogart, Eglestou, Chanute, 
Andrews, Gottlieb, and on motion the subject of the Preservation of 
Forests was referred to the same Committee. 



ADDITIONS TO 



LIBRARY AND MUSEUM. 



From F. H. Hamlin, Deputy Commis- 
sioner, Department of Public Works 
New York: 

Contract and Specifications for furnishing 
materials and labor for building one Float- 
ing Swimming Bath. 

Proposals for Estimates for furnishing Il- 
luminating Gas for lighting the Public 
Markets, Armories, Buildings and Offices 
of the City of New York, for the period 
from January 1, 1881, to December 31, 
1881. 

Proposals for Estimates for furnishing the 
Qas or other Illuminating Material for, 
and Lighting, Extinguishing, Cleaning, 
Repairing and Maintaining the Public 
Lamps (and supplying gas, etc., for new 
lamps when required) on the Streets, 
Avenues, Piers, Parks and Places in the 
City of New York, for the period of one 
year, from May 1, 1881, to April 30, 1882. 

Proposals for furnishing materials and per- 
forming work in the alteration of Essex 
Market. 

Proposals for furnishing materials and per- 
forming work in the erection of portions 
of Fulton Market. 

Proposals for furnishing materials and per- 
forming work in the alteration of Tomp- 
kins Market. 

Proposals for Regulating and Paving with 
Granite-block Pavement, One Hundred 
and Eighth Street, from Third to Fifth 
Avenue. 

Proposals for Regulating and Paving with 
Granite-block Pavement. 

Proposals for Regulating and Paving with 
Macadamized Pavement, Fifth Avenue 
from the present crosswalk on the north 
side of Ninetieth Street, to a line five feet 
south of and parallel with the south curb 
of One Hundred and Tenth Street, except 
where heretofore paved, and paving the 
gutters and intersections with Belgian or 
Trap-block pavement, and laying cross- 
walks of Blue-stone, as indicated upon the 



map on file in Department of Public 
Works, which more specifically sets forth 
the exact nature and extent of all the 
above work. 

Proposals for Regulating and Paving with 
Macadamized Pavement. 

Proposals for Regulating and Paving with 
Trap-block Pavement the roadway of 
Eighty-third Street, from the west cross- 
walk of Eighth Avenue to the pavement 
heretofore laid at the intersection of the 
Boulevard, and extending at the several 
intersecting avenues from a line five feet 
north of and parallel with the north curb 
of Eighty-third Street, and laying cross- 
walks of three courses of blue-stone on the 
ea«>t side of the Boulevard, and on both 
sides of the intersecting avenues, where 
not already laid across Eighty-third Street, 
within the lines of the sidewalks of said 
avenues and Boulevard, and parallel there' 
with ; also laying crosswalks of two 
courses of Blue-stone at the intersecting 
avenues adjoining the above described 
pavements. 

Proposals for Regulating and Paving with 
Trap-block Pavement. 

Proposals* for Estimates for Regulating and 
Grading One Hundred and Twelfth Street 
from the west curb line of Sixth Avenue to 
the east curb line of Seventh Avenue, and 
Setting Curb Stones and Flagging Side- 
walks therein. 

Proposals for Sewer in Fifteenth Street, be- 
tween Irving Place and Fourth Avenue, 
from end of present Sewer in Fifteenth 
Street. 

Proposals for Sewers in Front Street, between 
Broad Street and Old Slip, and in Coenties 
Slip, between Front and South Streets. 

Proposals for Laying Croton Water Mains in 
166th. 137th, 169th and 106th Street, in St. 
Ann's, Madison, Bergen and Third Avenue, 
and in Terrace Place and Delmonico Place. 

Proposals for furnishing, delivering and 
laying a Forty-eight inch Cast-iron Con- 
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duit Pipe from Kensico to a point between 
Hartedale and Scarsdale, Westchester 
County, New York. 
Proposals for furnishing Cast-iron Water 
Pipes, Branch Pipes and Special Castings. 
Proposals for furnishing and delivering Stop 
Cocks, Stop Cock Boxes and Hydrants. 
From C. H. Swan, Boston, Mass.: 
Reports of the Brooklyn Water Works. Vol. 
I, from 1860 to 1865 inclusive. Vol. II, 
from 1866 to 1871 inclusive. 
Annual Reports of the Board of Commis- 
sioners of City Works for the years 1872 
and 1873. Brooklyn. 
Fifth Annual Report of the Boston Water 

Board. 1881. Boston. 
Report of Select Committee on Water Works. 

Investigation of Cincinnati. 1873. 
Twenty-fifth Annual Report of the Board of 
Water Commissioners of Detroit for the 
year 1876. Detroit. 1877. 
Evansville Water Works. Report of the Ex- 
pert on the Contract Trials of the GaskiU 
Compound Pumping Engine. February, 
1881. Cincinnati. 
Fifth Annual Report of the Water Commis- 
sioners of Fitchburg. Fitchburg. 1874. 
Second Annual Report of the Watuppa Water 
Board of Fall River. Jan. 1, 1876. Fall 
River, Mass. 1876. 
Report of the North Hudson Co. Water Com- 
missioners on the Proposed New Water 
Works for Hoboken, Weehawken, West 
Hoboken, and Town of Union, N. J. Jer- 
sey City. 1873. 
Jersey City Water Reports. 1851 and 1861, 

1862-1871, inclusive. Jersey City. 
Report of the Chief Engineer for 1871. 

Jersey City. 1872. 
Final Report of the Water Commissioners of 
the City of Lawrence. Lawrence, Mass. 
1876. 
First and Third Annual Reports of the 
Lawrence Water Board for the years 1876 
and 1878. 
Louisville Water Co. Reports for the years 

1871, 1 872 and 1873 . Louisville. 
Annual Reports of the Water Commissioners 
of Lowell, Ma«s., for the years 1870, 1871, 
1872, 1873, 1874, 1875, 1876 (two copies of 
1876). Lowell. 
First (two copies) and Third Annual Reports 
of the Public Water Board of Lynn, Mass., 
for the years 1872 and 1874. 
First and Third Annual Reports of the Board 
of Water Commissioners of Manchester, N. 
H., for the years 1873 and 1874. Man- 
chester. 
Louisville Water Company. Reports from 

1861 to 1871 inclusive. Louisville. 
Newburgh Water Works. Annual Reports 

from 1867 to 1872 inclusive. Newburgh. 
Providence Water Works. Report of the Chief 

Engineer. January, 1871. Providence. 
Pawtucket Water Works. Fifth, Sixth and 
Seventh Quarterly Reports. June, Sep- 
tember and December, 1878. Pawtucket, 
B.I. 
The Pawtucket Water Question. Large 
Meeting at Armory Hall. From the Provi- 
dence Journal, Feb. 28, 1876. 
Providence Water Works. Blank Return 

Book. 
Saint Louis Water Works. Reports of the 
Board of Water Commissioners from 1867 
to 1876 inclusive. St. Louis. 



Contracts and Specifications of St. Louis 
Water Works. 

Philadelphia. Annual Reports of the Chief- 
Engineer of the Water Department for the 
years 1873, 1874 and 1875. Philadelphia. 

Salem City Documents for 1871-72, 1872-73, 
1873-74. Salem, Mass. 

Proceedings had in Board of Supervisors and 
Reports of Engineer in the matter of fur- 
nishing Water Supplies for the City and 
County of San Francisco. San Francisco. 
1876. 

Reports of the Board of Water Commis- 
sioners of the City of Springfield to the 
City Council for 1875 and 1876. Spring- 
field, Mass. 

Third Annual Report of the Board of Water 
Commissioners of the City of Yonkers. 
Dec.. 1875. New York. 1876. 

The Differentiating Waste Water Meter. 
Liverpool. G. F. Deacon, patentee. 

Report of the American Scientific Commis- 
mission on the Artificial Water Ways of 
Europe, with special reference to the Te- 
huantepcc Railway and Ship Canal. Octo- 
ber 16, 1871. London. 

Borough of Liverpool. Waste Water Meter. 
Report of F. J. Bramwell, C. E. F. R. S. 
Liverpool. 1874. 

Town of Westborough. Report of a Com- 
mittee chosen by the town, May 16, 1872, 
to make investigations with Reference to 
the Feasibility and Cost of Obtaining a 
Supply of Pure Water for said town. 
Providence. 1873. 

Reports of the Boston Harbor Commissioners* 
VoL I and U, 1859 to 1865 inclusive. 
Boston. 

Petitions for damages for the Diversion of 
Sudbury River by the City of Boston. 
Boston. 1876. 

Report upon the Improvement of Roger 
Williams Park, by the Joint Committee on 
Parks, with Report of H. W. S. Cleveland. 
October, 1878. Providence, R. I. 1878. 
(2 copies.) 

Thirteenth Annual Report of the Brooklyn 
Park Commissioners. Brooklyn. 1873. 

Annual Report of the State Geologist of New 
Jersey for the year 1876. Trenton. 1876. 

Reports of the Board of Road Commissioners, 
City Surveyor and City Inspector of New 
Haven Conn. Year 1875. New Haven. 
1876. 

Census of Rhode Island. June 1, 1875. Part 
IL Tables. 

An Address at the Dedication of Pardee Hall, 
Lafayette College, October, 1873, by R. W. 
Raymond, Ph. D. Eastern, Pa. 1873. 

Mouth of the Mississippi. The Jetty System 
Explained. By James B. Eads. St. Louis. 
1874. 

Report of the Commission of Engineers ap- 
pointed to Investigate and Report a Per- 
manent Plan for the Reclamation of the 
Alluvial Basin of the Mississippi River 
Subject to Inundation. Washington. 1875. 

Reports upon the Specimens obtained from 
Borings made in 1874, between the Missis- 
sippi River and Lake Borgne, at the site 
proposed for an outlet for flood waters, by 
Prof. E. W. Hilgard and Dr. F. V. Hopkins. 
Washington. 1878. 

Handbuch der Wasserbaukunst, von G. 
Hagen. Band I and H and Plates. Berlin. 
1869 and 1870. 
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The Haidah Indians of Queen Charlotte's 
Islands, B. C , with a brief description of 
their Carvings, Tattoo Designs, etc., by 
James G. Swan. Wash. City. 1874. 

Boston Water Reports. 2 volumes. Vol. 1, 
1845 to 1861 inclusive. Vol. H, 1862 to 
1871 inclusive. 

Boston. Reports of the Cochituate Water 
Board to the Council of Boston, for the 
years ending April 30, 1872, 1873, 1874, 1877, 
1878. 

Communication from the Cochituate Water 
Board in regard to the High Service Dis- 
trict, and a Report from the City Engineer 
on same subject. 

Sixth Annual Report of the Lowell Water 
Board, January 13, 1879. Lowell, Mass. 
1879. 

Second Annual Report of the Lawrence 
Water Board. Lawrence. 1878. 

Borough of Liverpool Waste Water Meter, 
recently patented by the Engineer. Re- 
port of F. J. Bramwell, C. E. Liverpool. 
1874. 

The Differentiating Waste Water Meter. 
(Deacon's Patent.) Liverpool. 

The Eighth, Ninth, Tenth and Eleventh An- 
nual Report of the Mystic Water Board, 
for the years ending Dec. 31, 1872, 1873, 
and from Jan. 1, 1874 to April 30, 1875, also 
from May 1, 1875, to May 1, 1876. 

Salem Water Reports. 2 vols. Vol. I, from 
1863 to 1867 inclusive. Vol. H, from 1868 
to 1870. 

Water Reports. Charleston, Cambridge, 

Lowell and Philadelphia. 1867-1872. 
Specifications of the Charleston, Lowell, and 

New Bedford Water Works. 
Appareil et Construction des Ponts Biais, 

parM. Graeff. Text, Paris. 1867. 
Die Correction des Rheins von Basel bis zur 

Crosh. Hessischen Creutz. Denkschuft. 

1862. 

Karten fiber die Binnenflttsse im Greek 
erzogthum Baden nach dem Stande, vom 
jahr. 1865. 

Karte uber der Lauf des Rheins lange der 
Badisch-Franzbseschen Crenze nach dem 
Stande der jahre 1838 und 1861, und lange 
der Badisch-Bayeri*chen Crenze nach dem 
Stande der jahre 1817 und 1861. 

Der Binnenfluss Bau im Grosherzogthum 
Baden. Bearbeitet. 1865. 

DerReein und dessen technische Behand- 
lung langs der Badisch-Franzoisechen 
Grenze. Von Basel bis Lauterburg. Kaila- 
ruhe. 1855. 

Experiences Hydraulics. Vol. 1, Text Vol. 
H Atlas by Poncelet Lesbros. 

From John C . Trau twine, Philadelphia: 

A Book of Architecture containing designs 
of buildings and ornaments. James 
Gibbs. London. 1728. 

Wood's American Portfolio of original Phila- 
delphia designs for Iron Railings, Veran- 
dahs, Statuary, Monuments, &c, Phila- 
delphia. 1851. 

A Theoretical and Practical Treatise on the 
Construction of Bridges in Stone, Iron and 
Wood, &c. George Duggan. Parts I to 
VII. New York. 1850. 

Plans and Sections of the Obelisk on Bunker's 
Hill. S. Willard. Boston. 1843. 

A Description of Tremont House with Archi- 
tectural Illustrations. Boston. 1830. 

Report of the Surveyor-General of Prisons 
on the Construction, Ventilation and de- 



tails of Pentonville Prison, 1844. London. 
1844. 

Description of Col. S. H. Long's Bridges, to? 
gether with a series of directions to Bridge 
Builders. Stephen H. Long. Philadelphia. 
1841 

Illustrations of Pile Driving. London. 1787. 

Report of the Final Location and Probable 
Cost of the Cincinnati, Hillsburgh and 
Parkersburgh Railroad. EUwood Morris. 
Cincinnati. 1853. 

Third Annual Report of Hiwassee Railroad, 
and Report of Chief Engineer. Athens, 
Tenn. 1839. 

Honduras Interoceanic Railway. Prelimi- 
nary Report. E. G. Squier. New York. 
1854. 

Honduras Interoceanic Railway, with Maps 
of the Line and Ports and Appendix. S. 
G. Squier. London. 1857. (2 copies.) 

Reports on Supplying Boston with Purs 
Water. By Loammi Baldwin, Esq. Boston. 
1834, 1st Edition. 1835, 2d Edition. 

Proceedings before a joint Special Commit- 
tee of the Massachusetts Legislature, upon 
the Petition of the City of Boston for leave 
to introduce a supply of Pure Water into 
that City from Long Pond. Boston. 1815. 

Public Works in the United States of America. 
Edited by William Strickland. Ed. H. Gill. 
Henry R. Campbell. Text and Atlas. Lon- 
don. 1851. 

Some Remarks on the Internal Improvement 
of the South. John C. Trautwine. Phila- 
delphia. 1839. • 

Remarks on the Canal or " Dique " of Cartha- 

§en. New Grenada, and its Navigation by 
team. New York. 1855. , 

Reports upon Specimens obtained from Bor- 
ings made in 1874, between the Mississippi 
River and Lake Borgne. Eugene W. Hil- 
gard and Dr. F.V. Hopkins. Washington. 
1878. 

Reports on the means of improving the 
present Harbor and the Construction of 
Docks at Montreal. Hon. John Young. 
Montreal 1859. 

Translation of Notes Accompanying Draw- 
ings concerning the Oonstructon of fron 
Lock-Gates for the Harbors of the Weser 
Ri ver, Germany . Gen. G. WeitzeU U. 8. A. 
Washington, D. C. 1873. 

Recreations in Mathematics and Natural 
Philosophy. C barles Hutton, LLD., F.R. 
S. In 4 volumes. London 1803. 

Journal of the Expedition of Inquiry for the 
Junction of the Atlantic and Pacifio 
Oceans L. Gisborne. With 4 Maps. Phila- 
delphia. 1854. 

On the connection of Geology with Tenres- 
trial Magnetism. Evan Hopkins, C. E., F. 
T. G.8. London. 1844. 

Practical Tables in Meteorology and Hypsom- 
etry, with Appendix to the Paper on the 
use of the Barometer in Surveys, &c. R. 
8. Williamson. New York. 1*68. 

Catalogue of Saw-Machines and Wood- Work- 
ing Machinery . Vienna Exposition. 1873. 
Philadelphia Exposition. 1876. 

Northwest Territory. Reports on the Assini* 
boine and Saskatchewan Exploring Expe- 
dition. By Henry Y. Hind, M.A. Toronto. 
1859. 

Recherches Ex peri men tales sui les Claux de 
Construction les Batons et les Mortiers 
ordinaries. L. J. Vicat. Paris. 1818 

The Civil Engineer's Pocket Book, . John 0. 
Trautwine, C. E. Philadelphia. 1881. 
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LIST OF MEMBERS. 

ADDITIONS. 
MEMBEBS. 

Date of Election. 

Budge, Enrique Valparaiso, Chili Feb. 1, 1882. 

Gordon, Robert Henzada, British Burma Feb. 1, 1882. 

Kdiney, Edward O Chief Engineer St Louis, Des Moines and 

Northern B. B., Des Moines, Iowa. .May 3, 1882. 

Ldidenthal, Gustav. . Civil Engineer Monongahela Bridge, 

Pittsburgh, Pa May 3, 1882. 

McCollom, Thomas C. . Civil Engineer U. S. N., New London, Ct.May 3, 1882. 

Pbbmns, Charles P (Elected Junior Feb. 3, 1875), Engineer 

P. & E. Div. P. B. B., and S. S. E. & 
C Div. North Cent. By., Williams- 
port, Pa April 5, 1882. 

Randolph, James L Chief Engineer Baltimore & Ohio B. B., 

Camden Station, Baltimore, Md Mch. 1, 1882. 

Beeves, David (Elected Junior April 1, 1874), Pres. 

Phoenix Iron Co., 410 Walnut 

Street, Philadelphia, Pa May 3, 1882. 

Benjamin Niagara Falls, N. Y April 5, 1882. 



CHANGES AND CORRECTIONS. 



Beckwith, Arthur Tribune Building, Boom 75, New York City, N. Y. 

Beckwith, Leonard F.. Tribune Building, Boom 75, New York City, N. Y. 
Beeckxneidge, Cabell. Chief Engineer Alabama Gt. Southern B. B. Tuska- * 

loosa, Ala. 

Buck, L. L 124 Bedford Avenue, Brooklyn, N. Y. 

CHrrrENDEN, S. H East Biver, Conn. 

Cobthell, E. L Chief Engineer N. Y. W. S. & B. B. B„ Mills Building, 

15 Broad Street, New York City, N. Y. 
Crosby, Wilson Boom 145, Temple Court, 5 Beekman Street, New 

York City, N. Y. 

Davis, Joseph P 144 Greenwich St., New York City, N. Y. 

Durham, 0, W 19 Fifth Avenue, New York City, N. Y. 

Goiay, Phtld? .U. S. Asst. Engineer, Paducah, Ky. 

Harding, Henry Salem, Mass. 

Harris, Robert L Care Dr. David Kimball, Portsmouth. N. H. 

Hughes, William M... Engineer of Bridges, N. Y. C. & St. L. By., Hoyt 

Block, Cleveland, Ohio. 
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Katte, Walter Chief Engineer N. Y., Ont. & W. By., and N. Y., W. S. 

and B. B. B., Mills Building, 15 Broad Street, 

New York City, N. Y. 

Lotz, William H 57 Metropolitan Block, Chicago, 111. 

Masten, C. 8 Div. Eng. W., St. L. & P. B. B., St. Louis, Mo. 

Maxwell, James B Chief Eng. and Supt. Cons. D. O. & O. B. By., Olney, 

DL 

Monroe, J. Albebt Div. Eng. N. Y., W. S. & B. B. B., Kingston, N. Y. 

Moore, Charles E Asst. Eng. W., St. L. A P. B. B., St. Louis, Mo. 

Morris, Marshall Chief Eng. C. & I. Div. L. N. A. & 0. By., 530 W. 

Walnut Street, Louisville, Ky. 

Nichols, O. F Bes. Eng. Henderson Bridge Co., Henderson, Ky. 

Paine, Charles Gen. Mang. N. Y., W. S. & B. B. B., Mills Building, 

15 Broad Street, New York City, N. Y. 
Pickett, William D . . Fort Washakie, Wyoming. 
Botch, William Treasurer Connotton Valley By., 13 Exchange Street, 

Boston, Mass. 
Sanderson, J. Gardner. Tribune Building, Boom 77, New York City, N. Y. 
Sears, Clinton B Capt. Corps of Engineers U. S. A., Executive Officer 

Mississippi Biver Com., 2828 Washington Avenue, 

St. Louis, Mo. 
Seymour, Horatio, Jr.. Marquette, Mich. 
TiNTORER y Giberoa, Jose. Asalto No. 12, Barcelona, Spain. 
Wellington, Arthur M. Asst. Gen. Mang. Mexican Cent B. B., No. 5 Plazuela 

de San Fernando, Mexico, Mex. 
Wubtele, A. S. C Asst. Eng. N. Y. C. & H. B. B. B., 60 Chestnut Street, 

Albany, N. Y. 



Juniors. 

Emonts, Wm. A. G Sanbury Northumberland County, Pa. 

Hobton, Sandford. . . .Peekskill, N. Y. 

Lapon, Thomas Sub. Div. Eng. Mex. Nat. Cons. Co., Manzanilla, 

Mexico. 
Lucas, D. Jones Lowellville, Mahoning Co., Ohio. 



Barnard, John G Elected Member Sept 15, 1869; eleoted Honorary 

Member April 7, 1873 ; died April 14, 1882. 
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List of Members. 

MAY, 1882. 
Additions and Corrections too late for insertion in bound copy. 



Name. 
Bixby, William H. 



ADDITIONS. 

Members. 



Address. 



Date of 
Membership. 



Lieut. Corps of Engineers, U. S A. (care 
C. L. Bixby), 10 India St., Boston, 
Mass. April 5, 1882 

McCollom, Thomas C. Civil Engineer, U. S. N., New London, 

Conn. May 3, 1882 



CHANGES AND CORRECTIONS. 



Name. 
Breckinridge, Cabell 

Crosby, Wilson 

Davis, Joseph P. 
Greene, David M. 
Moore, Charles E. 

Noble, Alfred 

Palmer, Francis I. 

Pickett, William D. 



Members. 

Address. 
Eng. Alabama Great Southern R. R., 
Tuscaloosa, Ala. 

Room 145, Temple Court, 5 Beekman 
st., New York City, N. Y. 

144 Greenwich St., New York City, N.Y. 

41 First St., Troy, N. Y. 

Asst. Eng., W., St. L. & P. R. R., St. 
Louis, Mo. 



U. S. Asst. Eng., Sault Ste Marie, 
Mich. 



-.iJ. 
( M. 



Care G. I. Whitehead, 206 Broadway, 
New York City, N. Y. 

Fort Washakie, Wyoming. 



Date of 
Membership. 


June 


1, 


1881 


Sept. 


15. 


1869 


Jan. 


29. 


1868 


May 


20, 


1868 


Jan. 


7, 


1880 


Sept. 
April 


2, 

3, 


1874 
1878 


Dec. 


1, 


1880 


July 


6, 


1853 



Juniors. 

Date ot 
Name. Address. Membership. 

Emonts, William A. G. Sunbury, Northumberland Co., Pa. ' Sept. 6, 1876 



Haviland, Arthur 



(Care Am. Soc. C. E.) 127 East 23d St., 

New York City, N. Y. Jan. 4, 1882 



Barnard, John G. 



DECEASED. 

Honorary Member. 



Died May 14th, 1882. 
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PROCEEDINGS. 



Vol. VIM.— June, 1882. 



MINUTES OF MEETINGS, 

(Abstract of such as may be of general interest to members.) 

OF THE SOCIETY. 

June 7th, 1882. — The Society met at 8 p. m. President Welch in the 
Chair. Ballots for membership were canvassed and the following can- 
didates declared elected as Members : Thomas Doane, Charlestown, 
Mass. ; Leon Joseph Fremaux, New Orleans, La. ; Edmund Le Breton 
Gardiner, Passaic, N. J. ; Edward Henry Keating, Halifax, N. S. ; John 
Francis Le Baron, Jacksonville, Fla.; Augustus Woodbury Locke, 
North Adams, Mass.; Howard Schuyler, Mexico, Mexico ; as Associates: 
Thomas Walter Nicol, Forlorn Hope, La.; Ashbel Welch, Jr., Lambcrt- 
ville, N. J.; as Juniors : John Ripley Freeman, Lawrence, Mass.; Wil- 
liam Bronard Mackenzie, Moncton, N. B. ; William Barclay Parsons, 
New York City, N. Y. ; Alfred Rosen weig, Mexico, Mexico. 

A paper by James Owen, Member A. S. C. E., subject, Highway 
Bridges, was r§ad by the author and discussed by Messrs. Corthell, G. 
8. Greene, Jr. and Ashbel Welch. 

OF THE BOARD OF DIRECTION. 

May 3d, 1882.— Applications were considered. The purchase and 
receipt of the professional library of the late James P. Kirkwood was 
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reported. Arrangements were made for the annual Convention. Ap- 
propriations were made. 

June 6th, 1882.— Applications were considered. Appropriations 
were made. It was determined that a meeting of the Society should be 
held on July 5th, and that thereafter the meetings should be suspended 
until the first Wednesday in September. A communication from the 
Committee on Standard Time was considered and action taken. 



CONTRIBUTIONS TO THE BUILDING FUND. 

By a resolution of the Board of Direction, all contributions to the 
Building Fund are to be acknowledged, from time to time, by printing 
lists of the same in the monthly Proceedings of the Society, and in 
addition to this the names of all those who may subscribe $100 or more 
are to be regularly enrolled and published in future lists of the Society 
under the head of Subscribers to the Building Fund, and they will be 
entitled to receive one copy of the monthly publications, comprising all 
papers and transactions of the Society, regularly, for life, for each $100 
subscribed by them ; such copies to be in addition to those which they 
may be already entitled to if they are Members or Fellows : 

The following contributions are acknowledged in addition to tho 
heretofore noted : 

Robert Ballard. $100 00 

Charles R. Boyd 100 00 



ADDITIONS TO 



LIBRARY AND MUSEUM. 



From Gen. Adna Anderson, St. Paul, 
Minn. : 
Military Railroads, 1861-67. General Orders, 
Instructions and Reports. 

From James P. Bogart, New Haven, 
Conn. : 
Sixteenth Annual Report of the Fish Com- 
missioners, and First Report of the State 
Shell Fish Commissioners. Hartford. 1881. 
From Charles O. Brown, New York : 
A set of Maps of United States of Colombia. 
From Francis Oollingwood, New York : 
Specifications for Certain Steel Work required 
for the Completion of the Suspended Su- 
perstructure of the East River Bridge. 
1881. 

From J. James R. Crocs. New York : 
Graphic History of Introduction of Water in 
Bridgeton, N. J. Dec. 24, 1877. 



First, 8econd and Third Annual Reports of 
the Water Committee of Bridgeton, N. J., 
for the years 1878-79-80. 

From James B. Elds. St. Louis : 

Letter of Sir Edward J. Reed, K. C. B., to 
Rear Admiral Ammen, U. 8. N., on Ship 
Railways and Canals on the American Isth- 
mus. (Copies fur distribution.) 
From W. W. Evans, New York : 

Letter or W. W. Evans, Civil Engineer, on 
Plan of Bulkheads and Docks for tne City 
of New York. New York. 1881. 

From Q. Clinton Gardner, Greenfield, 
Mass.: 

Answer to some of the Objections made 
against the Memorial of tne Troy and 
Greenfield Railroai Company. Boston. 
1857. 

Value of the Stock and Bonds of the Troy 
and Greenfield Railroad. Greenfield. 1856. 
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An Address to the Stockholders of the Troy 
and Greenfield Railroad Company. O. 
Clapp. Boston. 1856. 
Memorial of the Western Railroad Corpora. 

tion. Boston. 1864. 
Speech of Hon. H. G. Parker, of Greenfield, 
in the Massachusetts House of Representa- 
tives. 1864. 
By-Laws and Acts of Incorporation of the 
Troy and Greenfield Railroad Company. 

A brief Report of the Hoosac Tunnel. Bos- 
ton. 1864. 

Reasons Why Boston should Aid in the Con- 
struction of the Hoosac Tunnel. Boston. 
1860. 

Report on the Memorial of the Troy and 
Greenfield Railroad Company. Boston. 
1861. 

Report of the Committee of Investigation on 
the Hoosac Tunnel Loan. Greenfield. 
1860. 

General Laws and Resolves passed by the 
Legislature of Massachusetts during the 
Sessions of 1867 and 1869. 

Final Settlement of the Claim of H. Hanpt & 
Co. against the State of Massachusetts. H. 
Haupt. Boston. 1869. 

Report of the Treasurer and Receiver-Gen- 
eral of the Commonwealth of Massachu- 
setts. Boston. 1863. 

Report of the Troy and Greenfield Railroad 
and Hoosac Tunnel. B. H. Latrobe. Bos- 
ton. 1869. 

Valedictory Address of Alexander H. Bullock, 
to the Legislature of Massachusetts. Bos- 
ton. 1866. 1869. 

Truths about the Hoosac Tunnel Projects. 
Boston. 1861. 

Cost of the Tunnel of the Troy and Greenfield 
Railroad. 

Closing Argument of H. Hanpt in behalf of 
the Troy and Greenfield Railroad Company. 
Boston. 1862. 

The Hoosac Tunnel and the Troy and Green- 
field Railroad. 1862. 

The Decline and Fall of the Hoosac Tunnel. 
F. W. Bird. Boston. 1862. 

Report Relative to Conveyances of the 
Southern Vermont Railroad. 1862. 

Speech ef Hon. Whiting Griswold on the Bill 
Concerning the Troy and Greenfield Rail- 
road. Boston. 1862. 

The Condition and Prospects of the Hoosac 
Tunnel. F.W.Bird. Boston. 1865. 

Report of the Troy and Greenfield Railroad. 
Boston. 1865, 1867, 1869. 

Statement of H. Haupt to the Joint Special 
Committee on Troy and Greenfield Railroad 
and Hoosac Tunnel. 1864. 

Argument of Hon. D. S. Richardson on the 
Troy and Greenfield Railroad. Boston. 
1863. 

Report of the Arguments on the subject of 
the Troy and Greenfield Railroad and Hoo- 
sac Tunnel. Boston. 1863. 

Speech of Wm. D. Swan concerning the Troy 
and Greenfield Railroad. Boston. 1862. 

Report of the Commissioners of the Troy and 
Greenfield Railroad and Hoosac Tunnel. 
Boston. 1869. 

Report of the Water Commissioners of the 
City of Lawrence. Lawrence, Mass. 1871, 
1872. 1873, 1875, 1876. 

Rejected papers in relation to the Hoosac 
TunneL Boston, 1868. 

Report of the Hon. A. Crocker upon the 
Work of the Troy and Greenfield Railroad 
and Hoosao Tunnel. Boston. 1868. 



Report of the Commissioners of the Depart- 
ment of Parks of Boston. Boston. 1876. 

Boston in the Future. Its Park Grounds and 
a Grand Avenue. Boston. 1871. 

Proceedings of a Publio Meeting held at 
Faneuil Hall, Boston. Boston. 1876. 

Report oi the Water Commissioners of Brook- 
lyn. Brooklyn. 1879. 

Annual Report of the City Engineer of Bos- 
ton. Boston. 1878 and 1879. 

Map and Description oi the proposed Metro- 
politan Park for Boston. Boston. 1870. 

Essay and Plan' for the Improvement of Bos- 
ton. R. M. Copeland Boston. 1872. 

Facts and Figures concerning the Hoosao 
Tunnel. J. J. Piper. Fltchbnrg. 1866. 

The Hoosac Tunnel Route compared with the 
Western Railroad. A. R. Field. Lowell, 
Mass. 1866. 

Annual Report of the Coobituate Water 
Board. Boston. 1861 to 1864 and 1867. 
Lawrence Water Works : 

Contract and Specifications for a Distributing 
Reservoir. 1873. (2 copies.) 

Contract and Specifications lor Furnishing 
Stone. 1874. (2 copies.) 

Contract and Specifications for Laying Water 
Pipe. 1874. (2 copies.) 

Contract and Specifications for Furnishing 
Water Pipes and Special Castings. 1874, 
(2 copies.) 

Appleton's Mechanics' Magazine and En- 
gineering Journal. Nob. 1 to 9, inclusive. 

The Practical Mechanic's Journal. Part 
XVIII. September, 1849. 

Acts Granting Aid to the Troy and Greenfield 
Railroad, that a committee of five be ap- 
pointed to inquire what payments have 
been fully complied with. January 30, 
1860. 

Report of the Committee on Hoosao Tunnel, 
Troy and Greenfield Railroad. March 20, 
1879. 

An Act Authorizing a Loan of the State Credit 
to enable the Troy and Greenfield Railroad 
Company to Construct the Hoosac Tunnel. 

The Legislature of 1868 authorizing the Gov- 
ernor and Council to make a Contract for 
the Completion of the Hoosao Tunnel. 

Statements of Payments on account of the 
Troy and Greenfield Railroad and Hoosac 
Tunnel. 

Report of Joint Special Committee on the 
Troy and Greenfield Railroad and Hoosac 
Tunnel, to whom was referred so much of 
the Governor's address as relates to that 
subject. April 17, 1866. 

Report of Messrs. J. W. Brooks, Samuel M. 
Felton and Alex. Holmes, Commissioners 
appointed under chapter 156 of the Acts of 
1862, providing for the more speedy com- 
pletion of the Troy and Greenfield Railroad 
and Hoosac Tunnel. January 14, 1865. 

Report to the House what amount of money 
has been paid on account of the Hoosac 
Tunnel during last year. February 1, 1864. 

Report of the Committee on Finance, to whom 
was referred the bill to incorporate the Bos- 
ton and Northwestern Railroad Company. 
May 5, 1873. 

An Act to provide for the Consolidation of the 
Hoosac Tunnel line of railroads from Bos- 
ton to Troy. April 23, 1873. 

Report of the Committee on the Troy and 
Greenfield Railroad and Hoosac Tunnel 
who were ordered to inquire into the cause 
of the disaster involving the loss of so much 
life and property. May 19, 1868. 
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Report of the Committee of the Troy and 
Greenfield Railroad to whom was referred 
the memorial of Herman Haupt & Co. 
April 30, 1868. 

Report of the Committee on Finance to pro- 
vide for funding the unfunded debt created 
in the construction of the Troy and Green- 
field Railroad Company and the Hoosac 
Tunnel. 

Reply to the communication of J. W. Brooks 
on a surface railroad over the Hoosac 
Mountain. May 7, 1866. 

Report of the Committee on tbe Hoosac Tun- 
nel, Troy and Greenfield Railroad to whom 
was referred the memorial of Herman 
Haupt. April 2, 1866. 

Report on the Troy and Greenfield Railroad 
and Hoosac Tunnel by the Joint Special 
Committee of 1865. Boston, 1866. 

Report of the Committee on the Treasury to 
whom was referred the House Resolve ap- 
propriating the sum of $53 000 00 to H. 
Haupt & Co. June 4, 1868. 

An act authorizing a Loan of the State Credit 
to enable the Troy and Greenfield Railroad 
to construct the Hoosac Tunnel. February 
18, 1859. 

Report of the Joint Standing Committee on 
Railways and Canals to whom was referred 
the petition of the Troy and Greenfield 
Railroad Company. February 11, 1859. 

Address of Nathaniel P. Banks to the Legisla- 
ture of Massachusetts. Boston. 1859. 

Third Annual Report of the Troy and Green- 
field Railroad Company. 

Report of the Work upon the Troy and Green- 
field Railroad and Hoosac Tunnel. Hon. A. 
Crocker. Boston. 1866. (2 copies.) 

An act in further addition to an act providing 
for the more speedy completion of the Troy 
and Greenfield Railroad and Hoosac Tun- 
nel. April 17, 1867. 

Commissioners' report on the speedy com- 
pletion of the Troy and Greenfield Railroad 
and Hoosac Tunnel. January 10, 1866. 

An act authorizing a loan of the State Credit 
to enable the Troy and Greenfield Railroad 
Company to construct the Hoosac Tunnel. 
March 5, 1859. 

Report of the Joint Special Committee to 
whom was referred the petition ' of the 
Troy and Greenfield Railroad Company. 
April 12, 1856. 

Petition of the Troy and Greenfield Railroad. 
April, 1854. 

An act authorizing the City of Boston to sub- 
scribe to the Capital Stock of the Troy and 
Greenfield Railroad Company. 

Report of the Special Committee relating to 
payments made to the Troy and Greenfield 
Railroad Company under several acts 
granting State aid to said company. 

Memorial to the Senate and House of Repre- 
sentatives of the State of Massachusetts. 

Report of the Joint Special Committee to 
whom was referred so much of the Gover- 
nor's address as relates to the Troy and 
Greenfield Railroad. April 4, 1863. 

Report of the Commissioners of the Troy and 
Greenfield Railroad relative to the progress 
and condition of the work. 

Report of Committee on Finance to whom 
was referred the resolve in favor of Herman 
Haupt k Co. 

Message of the Governor to the House of 
Representatives of Massachusetts, relating 
to an act authorizing a loan of the State 
Credit to enable the Troy and Greenfield 



Railroad to construct the Hoosac Tunnel. 
May 26, 1857. 
Report of the Committee on Finance to whom 
was referred the Bill to permit the estab- 
lishment of a Union Freight Depot at 
Greenfield. May 10, 1878. 
General statement or the 8ummary of the Fi- 
nancial Transactions of the year (1868), 
from the report of the Auditor. Boston. 
January 15, 1869. 
Report of the Joint Standing Committee of 
1867 on the Hoosac Tunnel and the Troy 
and Greenfield Railroad Company. 
An act to authorize the Governor and Council 
to expend a sum not exceeding $300 000 00 
for constructing archways in the Hoosac 
Tunnel, and for other purposes. 1874. 
Address of John A. Andrew to the Legislature 
of Massachusetts. Boston. 1864. 

From Wm. Paul Gerhard, Newport, R. 
I.: 
Diagrams for Sewer Calculations. Wm. Paul 
Gerhard. New York. 1881. 

From James H. Harlow, Pittsburgh: 
F^rty-second Annual Report of Monongahela 
Navigation Co. Jan. 12, 1882. 

From R. Hering, Philadelphia: 
Report of the results of an examination made 
in 1880 of several sewerage works in Europe. 
R. Hering. 

From Keystone Bridge Co., Pittsburgh: 
Album of Structures built by the Keystone 
Bridge Co. 

From Wm. J. Mc Alpine, New York: 
A Treatise on Practical Surveying. Robert 
Gibson. Philadelphia. 1803. 

From Isaac Newton, Chief Engineer 
Department Public Works, New York: 
Report on Water Supply for City of New York. 
(Copies jor distribution.) 

From M. E. Pontzen, Paris, France: 
Notice descriptive des Appareils Electriques 
Exposes par la Compagnie du Chemin de 
fer du Nord. 

From J. Harsen Rhodes, New York: 

A Treatise on the Calculus of Variations. 

Lewis Buffet Caill, A. M. New York. 1881. 

From A. A. Robinson, Topeka, Kansas: 

Annual Report of the Board of Directors of 

Atchison, Topeka and Santa Fe Railroad, 

year ending Dec. 31, 1880. 

From T. Guilford Smith, Buffalo, N. 
Y.: 
Eighth, Ninth, Tenth and Eleventh Reports 
of the Buffalo Park Commission. August, 
1881. 

From N. J. Welton, Waterbury, Conn.: 
Annual Report of Treasurer and Auditor, and 
Fifth Annual Report of the Water Commis- 
sioners of the City of Waterbury, year end- 
ing January 6, 1873. 

From George P. Wescott, Portland, Me. : 
Report Rates, Rules and Regulation, with a 
Sketch of the History of the Portland Water 
Co. Portland. 1881. 

From Thomas J. Whitman, St. Louis. 
Annual Report of the Board of Public Im- 
provement. St. Louis. 1881. 

From Gen. H. G. Wright, Chief of En- 
gineers, Washington: 
Reports as to additional works that are re- 
quired to properly complete the improve- 
ment of the Saint Mary's River and Saint 
Mary's Falls Canal, Michigan, with an esti- 
mate of the cost of the same. 
Annual Report of the Joint Commission for 
the completion of the Washington Monu- 
ment. 1881. 
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Report of Captain William Ludlow, Corps of 
Engineers upon an examination of Frank- 
lord Creek, from its mouth in the Delaware 
River to i*rankford Avenue. 

Reports of Capt C. J. Allen, Corps of Engi- 
neers upon examinations of Beaver Bay, 
Grand Portage Bay, and Waua-wau goning 
Bay. Minnesota. 

Report of a practical resurvey of the Susque- 
hanna River, near Havre de Grace, Md., 
and containing an estimate for the continu- 
ation of the improvement in that locality. 
1882. 

Report of Lieut-Col. G. K. Warren upon a 
survey of Eagartown Harbor and South 
Beach. Mass. 1882. 

Report of Col. John Newton, with accompany- 
ing map, upon the completion of the Sur- 
vey of Harlem River, New York, and 
through Harlem Kills to the East River, 
New York. 1881. 

Report of Lieut.-Col. Q. A. Gillmore upon a 
snrvey made for the further improvement* 
necessary in 8avannah River and Harbor. 
1882. 

Report of Capt. O. H. Ernst upon a survey 
of Bish Bend in the Mississippi River, near 
Fort Chartres. 1882. 



Reports of Maj. J. W. Barlow upon surveys 
made of Harbor of Madison, Connecticut ; 
Harbor of Clinton, Connecticut; Greenpoint 
Harbor, N. Y. ; Harbor of Mamaroneck, N. 
Y., for a breakwater and harbor of refuge at 
Milford, Conn. 1882. 

Report upon the dredging of an ice harbor at 
Dubuque, Iowa. 1882. 

Report of Capt. Thomas Turtle of surveys 
across the Peninsula ot Maryland and Dela- 
ware, to connect by canal the waters of the 
Delaware and Chesapeake Bays. 1882. 

Report of Lieut.-Col. G. K. Warren upon ex- 
aminations and surveys of Buzzard's and 
Barnstable Bays, Mass. 1882. 

Information in relation to the Government, 
Works on the Fox and Wjscon sin Rivers 
improvement at Mensha and Appleton, 
Wis. 

Report of Maj. J. W. Cuyler upon an examin- 
ation of Licking River, from its mouth to 
Falmouth, Ky. 

Estimates of amounts required to supply de- 
ficiencies in the appropriations for build- 
ings and grounds in this City for the cur- 
rent fiscal year. 



LIST OF MEMBERS. 



ADDITIONS. 

MEMBERS. 

Date of Election . 

Bixby, William H Lieut, of Engineers, U. S. A. (Care C. L. 

Bixby), 10 India St., Boston, Mass. .April 5, 1882. 
Cubtis, William G Supt. of Track, Central Pacific R.R., San 

Francisco, Cal May 3, 1882. 

Doane, Thomas Consulting Engineer, Charlestown, Mass. June 7, 1882. 

Gardiner, Edmqnd Le B . Engineer Dundee Water Power and 

Land Co., Passaic, N. J June 7, 1882. 

Keating, Edward H City Engineer, Halifax, N. S June 7, 1882. 



ASSOCIATE. 



Welch, Ashbel, Jr. . 



.Prop'r Lambertville Iron Works, Lani- 

bertville, N. J June 7, 1882. 



Freeman, John R Prin- Ass't Engineer Essex Water Power 

Co., Lawrence, Mass June 7,1882. 
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CHANGES AND CORRECTIONS. 



rosby, Wilson 115 Broadway, Boom 141, New York City, N. Y. 

avis, Chester B. . . .Superintendent Water Works, Madison, Wis. 

ovett, Thomas D Consulting Engineer, 49 West Third Street, Cincin- 
nati, Ohio. 

aimer, Francis I (Care G. I. Whitehead), 206 Broadway, New York 

City, N. Y. 

arehurst, Henry W. .Care S. C. & P. B.R., Missouri Valley, Iowa. 

3HMTDT, Max E 5 Congress Street, Chicago, 111. 



Junior. 

aviland, Arthur (Care Am. Soc. C. E.), 127 East Twenty-third Street, 

New York City, N. Y. 
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PROCEE DIN GS. 



Vol. VIM.— July, 1882. 
MINUTES OF MEETINGS. 

(Abstract of such as may be of general interest to members.) 

OF THE SOCIETY. 



June 21st, 1882.— The Society met at 8 p. m., President Welch in the 
chair. A paper by O. Chanute, Member A. S. C. E., subject : Uniform- 
ity in Rolling Stock, was read by the Secretary, and discussed by Messrs. 
Compton, Gooper, Emery, Forney, William H. Paine and Welch. 

July 5th, 1882. — The Society met at 8 p.m., President Welch in the 
chair. Ballots for membership were canvassed and the following candi- 
dates declared elected : as Members — Peter C. Asserson, Norfolk, Va. ; 
Edward Cook Burns, Detroit, Mich. ; David Dexter Clark, New Tacoma, 
Washington Ter. ; William Hooper Dennis, Washington, D. C. ; William 
Ludlow, Corps of Engineers, U. S. A. ; M. William Mansfield, Zanes- 
ville, Ohio ; William Abbott Pratt, Connellsville, Pa. ; Nathaniel Chapin 
Ray, Sugar Loaf, Colorado ; William. Starke Rosecrans, San Francisco, 
Cal.; William Harrison Smith, Oneida, N. Y. ; as Junior — Frederic 
Nicholas Blanc, New York, N. Y. 

The death was announced of Ira E. Clark, Junior Member of the 
Society ; elected February 6, 1878, Died May 23, 1882. 

The Secretary announced that the act recently passed by Congress 
making appropriations for the Support of the Army, approved June 
30, 1882, contained the following clause : " United States Testing Ma- 
chine. — For caring for, preserving, using and operating the United 
States testing machine at the Watertown Arsenal, ten thousand dollars ; 
Provided, That the tests of iron and steel, and other materials for indus- 
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trial purposes, shall be continued during the next fiscal year, and report 
thereof shall be made to Congress ; And provided further, That in 
making tests for private citizens, the officer in charge may require pay- 
ment in advance, and may use the funds so received in making such 
private tests, making full report thereof to the Chief of Ordnance ; and 
the Chief of Ordnance shall give attention to such programme of tests as 
may be submitted by the American Society of Civil Engineers, and the 
record of such tests shall be furnished said society to be by them pub- 
lished at their own expense. " 

A paper by S. S. Haight, Member A. S. C. E., subject : Accuracy of 
Measurement as Increased by Eepetition, was read by the author and 
discussed. 



OF THE BOABD OF DIRECTION. 

June 23d, 1882. — An Ordinance passed by the Councils and approved 
by the Mayor of the City of Philadelphia was considered. This Ordi- 
nance requests the American Society of Civil Engineers, conjointly with 
the Franklin Institute, to nominate to the Mayor of Philadelphia the 
names of nine Engineers. From these the Mayor is requested to select 
three to act, in conjunction with the Chief Engineer of the Water De- 
partment, as a Board of Experts in reference to the water supply of that 
city. 

The Secretary was requested to confer with the officers of the Frank- 
lin Institute on this subject. 

July 6th, 1882. — Applications were considered. The Secretary re- 
ported an interview with the President of the Franklin Institute in 
reference to the ordinance of the Councils of the city of Philadelphia 
requesting the nomination of Engineers. 

The Secretary was directed to ask, by circular letter, the opinion of 
the Members of the Society whether it would be expedient and advisable 
that the Board of Direction of the American Society of Civil Engineers 
should comply with requests to nominate Engineers from whom maybe 
selected members of advisory professional boards. The Secretary was re- 
quested to accompany the circular letter with a statement of suggestions 
on each side of this question. 

The Secretary presented a copy of the clause from the Army Appro- 
priation Bill referring to this Society. [See Minutes of Society, July 
5, 1882, above.] The President and Secretary were requested to invite, 
by correspondence, suggestions as to the method of preparing such 
programme of tests. 
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CONTRIBUTIONS TO THE BUILDING FUND. 

By a resolution of the Board of Direction, all contributions to the 
Building Fund are to be acknowledged, from time to time, by printing 
lists of the same in the monthly Proceedings of the Society, and in 
addition to this the names of all those who may subscribe #100 or more 
are to be regularly enrolled and published in future lists of the Society 
under the head of Subscribers to the Building Fund, and they will be 
entitled to receive one copy of the monthly publications, comprising all 
papers and transactions of the Society, regularly, for life, for each #100 
subscribed by them ; such copies to be in addition to those which they 
may be already entitled to if they are Members or Fellows : 

The following contributions are acknowledged in addition to those 
heretofore noted : 

R. S. Hayes #100 00 



MEMOIRS OF DECEASED MEMBERS. 

CHRISTIAN PH1LIPP MAX MARIA, BARON VON WEBER, Hon. 
Member A. S. C. E. 

Died April 18th, 1881. 

Baron von Weber, the only son of the great composer, was born in 
Dresden in 1822. After a classical training he was educated specially 
for the profession of Engineering at the Polytechnic School in Dresden, 
He was directly afterwards connected, first as pnpil and then as con- 
structor, with the locomotive works of A. Borsig, in Berlin, and during 
that time attended the lecture courses on political economy and natural 
science, at the Berlin University. He then entered into practical service 
as a Civil and Mechanical Engineer upon the German railroads, serving 
in successively important capacities from that of a Locomotive En- 
gineer up to that of General Manager. Subsequently he traveled 
professionally over the greater part of Europe, spending some time in 
England with Mr. Brunei and Mr. Stephenson. He also visited North- 
ern Africa, at the request of the French Government, and wrote two 
books giving his observations upon that country. Returning to Ger- 
many, he was put in charge of the Erz Mountain Railroad. In 1850, he 
became Manager of State Telegraphs of the Saxon Government, and in 
1852 became a member of the Royal Directory of Saxon Railroads with 
the title of Financial Councillor. In 1868, with a change of Adminis- 
tration, he left the Saxon service and accepted the appointment, at 



Note.— The larger portion of the facts for the preparation of this memoir come from an 
article in the German Railroad Union. J. B., Editor. 



Digitized by VjOOQ IC 



90 

Vienna, of Chief Consulting Engineer to the Austrian Ministry of 
Public Works, with the high rank of Imperial Councillor. He was 
entrusted with the preparation of a plan for the entire reorganization of 
the railways of Austria, and entered upon this work with zeal as pecu- 
liarly consonant with his desires. The retirement of the ministry and 
the occurrence of a financial crisis prevented the realization of these 
plans. He was not in entire accord with the subsequent ministry and 
in 1875 resigned his position. While in active supervision of the Aus- 
trian railways he studied technical questions arising in other countries, 
traveled over the railways of Northern Europe and reported on the 
question of the proper gauge to be adopted in Norway and Sweden. He 
also, during this period, inspected the railways of European and Asiatic 
Turkey. 

His residence at Vienna, during several years after his resignation, 
gave opportunity for the exercise of his literary ability and his writings, 
particularly upon continental railway subjects, were frequent and of 
great interest. 

In 1877, the Minister of Trade of the German Empire, Dr. Achenbach, 
appointed Baron von Weber, to the position of Consulting En- 
gineer, with the understanding that he was to take the direction of a 
ministerial railway journal. The latter part of this project was not 
carried out, owing to the retirement of Dr. Achenbach from the Min- 
istry directly afterwards, but von Weber was continued in his position 
with the Ministry of Trade and afterwards with the Ministry of Public 
Works, and was particularly commissioned to make official visits to and 
thorough studies of the railways and canals in Sweden, England, France 
and the United States of America. 

In 1880 Baron von Weber came to America and traveled over the 
United States, extending his visit as far as New Orleans, St. Louis, 
Denver and Chicago. He was cordially welcomed by the Members of 
this Society and by all who had the pleasure of meeting him. His 
remarkable store of information on technical subjects was at once appa- 
rent, and his strong and positive ideas, often at variance with those held 
by American Engineers, led to inany interesting conferences. Socially, 
he was most agreeable, and during the few months spent in this country 
formed friendships which have been very sadly broken by his unexpected 
decease. 

The literary activity of Baron von Weber was remarkable. He treated 
in books, pamphlets and in contributions to journals, all the questions 
arising from time to time in the construction and operation of railways. 
His sketches or railway novels were of the greatest interest and influence, 
and entirely different from any previous treatment of such subjects. 
His large works, and particularly the School of the Railroad, and his 
Experiments on the Stability of Construction of Track, have become 
standard authorities. In the biography of his father, and in other 
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writings, he showed additional artistic and versatile ability. His place 
in Germany, particularly as an exponent and promoter of technioal 
progress will not soon be filled. His death, at the early age of 59, while 
still in the vigor of apparent health, and with projects formed for the 
preparation of several great works, is a positive loss to engineering and 
to the civilized world. 

Baron von Weber died at Berlin, April 18, 1881, very suddenly of 
heart disease. He had that morning finished his official report to the 
Ministry of Public Works upon the railways and canals of the United 
States. He was a member of many of the learned and scientific societies 
of the world, and a commander and knight of high orders. He was 
made an Honorary Member of the American Society of Civil Engineers, 
June 2, 1880. 

FRANCIS LAURENS VINTON, Member A. S. C. E., 

Died October 6th, 1879. 

Francis L. Vinton was born in 1832, his father being a distinguished 
officer of the United States Army. He graduated from the United 
States Military Academy at West Point in 1856. Besigning his commis- 
sion soon afterwards, he prosecuted his studies for a number of yeara 
at the Ecole des Mines in Paris. He returned to the United States in 
1860, and after a short time spent in giving instruction in the schools; 
of the Cooper Union he went to Central America as engineer in charge 
of an exploration of the mineral resources of Honduras. At the begins 
ning of the war of the rebellion, he returned to the United States, and 
was, on August 5th, 1861, commissioned as Captain in the Sixteenth 
United States Infantry. Directly afterwards he .became Colonel of the 
Forty-third New York Volunteers, a regiment which gained special 
distinction under his command. Colonel Vinton was made Brigadier- 
General in March, 1862, and was given command of a brigade. He was 
severely wounded at the battle of Fredericksburg, and being disabled 
for active duty soon after resigned from the army. 

In 1864, General Vinton became a professor in the School of Mines 
of Columbia College, and continued in that position until 1877, when 
he established himself as a Mining and Consulting Engineer in Colorado, 
with office at the City of Denver. He died quite suddenly at Leadville, 
at the date mentioned above. 

General Vinton was an engineer of large theoretical acquirements, 
and his long service as an instructor had prepared him fully for the prac- 
tical work upon which he had entered so shortly before his decease. 
Personally he was peculiarly attractive and genial, an excellent musician, 
an accomplished mathematician, and had fine artistic tastes and abilities. 
He became a Member of the American Society of Civil Engineers 
August 5th, 1868. * 
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NORMAN A. WILLIAMS, Member A, 8. C. E., 

Died October 12th, 1879. 

, Norman A. Williams was born at Oriskany, New York, August 21st, 
1837. He entered the Rensselaer Polytechnic Institute in 1856, gradua- 
ting in 1859. During his connection with the institute Mr. Williams 
obtained very high class standing, and was particularly proficient in top- 
ographical draughting. Some work of this nature done by him subse- 
quently for the Croton Water Department of New York is remarkably 
fine. 

After graduating, Mr. Williams was engaged for four years as an 
assistant engineer upon the Brooklyn Water Works. He then entered 
the engineering service of the Croton Aqueduct Department of New 
York City. His work in these positions was accurate and conscientious, 
and he deeply regretted that his health prevented him from continuing 
the exercise of his chosen profession. This, however, was the fact, and 
therefore in 1864 he returned to Oneida County, becoming associated 
in business with his brother in the firm of J. H. & N. A. Williams, where 
he remained until his death. Mr. Williams was a man of modest and 
quiet demeanor, of marked ability and of admirable character both in 
principle and conduct, and was particularly known and appreciated as 
such in the city of his residence. He became a Member of the American 
Society of Civil Engineers, February 17th, 1869. 



IRA EDGAR CLARK, Junior Member A. S. C. E., 

Died May 23d, 1882. 

Ira E. Clark* was born at Weston, Mass., October 18th, 1852. Edu- 
cated at the district and high schools of his native town, he entered 
Cornell University in 1868, and graduated with the degree of Bachelor 
of Civil Engineering in 1872, at the age of twenty. 

He was, directly after his graduation, appointed to a position in the 
.office of the City Engineer of Cambridge, Mass., in which he continued 
for seven years, acquiring a valuable experience in the progress of the 
water works, the sewerage, and the miscellaneous engineering work of . 
that city. In 1878 he was in Europe, visiting the principal cities, and 
attending the great exhibition in Paris, where he gave particular study 
to questions of water, supply and sewerage. 

In 1879, his health failing, he went to California and became inter- 
ested in the construction of sub-irrigation works in the vicinity of San 
Jose". Here he remained until May, 1882, when he started for the State 
of Oregon, purposing to engage in railroad engineering. Arriving at 

* Memoir prepared by Wm. S. Barbour, Member A. S. 0. E„ and the Secretary. 
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San Francisco he was prostrated by a hemorrhage of the lungs, which 
terminated his life on the 23d of May. 

Mr. Clark was a man of quick perception, grasping and overcoming 
difficulties with great readiness. He was much devoted to his profession 
of civil engineering, in which there was every promise of eminence for 
him. He was of aimable character and greatly loved by many friends. 
He became a Junior Member of the American Society of Civil Engineers 
February 6th, 1878. 



ADDITIONS TO 



LIBRARY AND MUSEUM. 



From Charles A. Allen, Worcester, 



Hearings before the Joint Standing Commit- 
tee on Public Health, on the matter of re- 
straining the City of Worcester from pollut- 
ing Blackstone River . February and March , 
1882. 
Address of the Mayor, with the Annual Re- 
ports of the several Departments of the 
City of Worcester, year ending November 
30, 1881. 

From James P. Allen, Charleston, 8. C: 
Municipal Report on Artesian Wells. Char- 
leston, S. C. 

From American Institute of Mining 
Engineers, T. M. Drown, Seoretary, 
Kaston, Pa. : 
Transactions. VoL IX. 

From American Society of Mechanical 
Engineers, Thomas Whiteside Rae, 
Secretary, New York : 
Transactions. Vol. L 

From Thomas S. Anderson, San Antjonio, 
Texas.: 
Financial Statement and Transactions and 
Exhibit of Levee Work of the Board of 
Mississippi Levee Commission. 

From George D. Ansley, Montreal : 
Annual Report of the City Surveyor of Mon- 
treal for 1881. 
Report on Permanent Roadway Pavements 
for the City of Montreal. March 21, 1882. 
From William S. Barbour, Cambridge, 
Mass. : 
Cambridge City Documents. 1882. 
Annual Report, City Engineer of Cambridge, 

for 1881. 
Annual Report of Cambridge Water Board, 
for 1881. 

From Jacob Blickensderfer, Omaha, 
Neb.: 
Report of the Chief Engineer, Atlantic and 
Pacific Railroad. 

From William H. Bradley, Boston. : 
Annual Report on Sewerage of Boston, for 
1881. 

From H. Wadsworth Clarke, Syracuse, 
N.Y.: 



Journal of the Board of Supervisors, of the 
County of Onondaga, N. Y., for 1881. 

From Martin Coryell, Lambertvllls, N. 

Fifth Annual Meeting and Report of the Lam- 
bertville Water Co. 

From Joseph P. Davis, New York : 

Fourth and Fifth Annual Reports of the Bos- 
ton Water Board. (3 copies.) 

The Worcester Sewerage and the Blackstone 
River. (3 copies.) 

From George W. Dresser, New York : 

Improved District Railway Map of London. 
1880. 

From A J. Da Bois, New Haven : 
A new Theory of the Suspension System with 
Stiffening Truss. A. J. Du Bois. 

From James B. Eads, 8t. Louis : 
Minority Report of Mississippi River Com- 
mission. (Copies for distribution.) 

From Henry Faija, London, England : 
Portland Cement for Users. Henry Faija, C. 
E. London. 1881. 

From F. U. Farquhar, Detroit, Mich. : 
Report upon the Construction of the Tilla- 
mook Rock Light House. Maj. G. L. Gil- 
lespie. Washington. 1881. (5 copies.) 
From Albert Fink, New York : 
Report on the Adjustment of Railroad Trans- 
portation rates to the Seaboard. Albert 
Fink. New York. 1882. 
Argument before the Committee on Com- 
merce, U. S, House of Representatives. 
Albert Fink. March 17th and 18th, 1882 . 

From Charles E. Fowler, New Haven : 
Contract between the City of New Haven and 

New Haven Water Company. 
Annual Reports of the Street Department of 

New Haven, for 1881. (2 copies.) 
City Year Book of New Haven. 1881. 

From James B. Francis, Lowell, Mass. : 
Ninth Annual Report of the Lowell Water 
Board. 

From James T. Gardiner, Albany, N. Y. : 
Report on Methods of Sewerage for Cities and 
large Villages in the State of New York. (6 
copies.) 
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From Wm. Paul Gerhard, Newport, 
R. I. : 
House Drainage and Sanitary Plumbing. 
Wm. Paul Gerhard, C. E. 

From Charles O. Gleim, Cologne, Ger- 
many : 
Denkcshrift uber die Kosten Binnenshifffahrt, 
From Robert Gordon, Henzada, British 
Burmah : 
Report on the Administration of British Bur- 
mah. 1880-'81. 

From Lt. Com. H. H. Gorringe, New 
York: 
Egyptian Obelisks. H. H. Gorringe. New 
York. 1882. 

From B. M. Harrod, New Orleans: 
Note sur les divers moyens employes pour ame- 
liorer les conditions de navigabilite des 
rivieres. M. S. Janicki. Paris. 1880. 
Seconde note sur les moyens employes pour 
ameliorer les couditions de navigabilite des 
rivieres. M 8. Janicki. Paris. 1880. 
From James H. Harlow, Pittsburgh : 
Forty-second Annnal Report of the Mononga- 
hela Navigation Co. 

From Clemens Herschel, Holyoke, 
Mass. : 
Report of Committee appointed in relation to 
the Commonwealth Flats near South Boston. 
Boston. 1868. 

From John Houston, La Guira, Vene- 
zuela : 
Piano del Ferro carril del ajo de Agua a Cara- 
cas. 

From Institution of Civil Engineers, 
James Forrest, Secretary, London : 
Minutes of Proceedings. Vols. I to XX, in- 
clusive. 
Index to Vols. I to XX. 
Transactions. Vol. III. 4to. 

From Institution Engineers and Ship- 
builders, Glasgow, Scotland : 
Transactions. Vol. XXIV. 24th Session. 
1880-81. 

From Hon. David H. Jerome, Governor 
of Michigan. Lansing : 
Annual Report of the Commissioner of Min- 
eral Statistics for 1880, 

From John B. Jervis, Rome, N. Y. : 
Report on New York City Water Supply. 
John B. Jervis, C. E. 

From H. Kato,. University of Tokio, 
Japan : 
Calendar of the Department of Law, Science, 

and Literature. 
Geology of the Environs of Tokio. 
Measurements of the Force of Gravity at 
Tokio and on the summit of Fujinoyama. 
From John Kennedy, Montreal : 
Annual Report of the Harbor Commissioners 
of Moutreal, for 1881. (2 copies.) 

From William Kingsford. New York : 
The Canadian Canals. History, Cost, &o. 
Wm. Kingsford, C. E. 

From John H. B. Latrobe, Baltimore, 
Md. : 
The Capitol and Washington at the beginning 
of the present Century. 

From LouiB Lesage, Montreal : 
Annual Reports of the City of Montreal, from 
1872 to 1881. inclusive. 

From Albert Levy. New York : 
Photograph of the East River Bridge. 
Lithograph of Isthmus Canal at Panama. 

From Charles L. Mc Alpine, New York : 
Annual Report of the Secretary of Internal 



Affairs of the State of Pennsylvania. Har- 
risburg. 1880. 
Annual Report of the State Engineer and Sur- 
veyor on the Railroads of the State of New 
York. Albany. 1881. 
Reports on the Grand Water Ways of Penn- 
sylvania, for 1878, 1879 and 1880. 
Report of the t ennsylvania Board, on the 
Northern aud Western Boundary. Harris, 
burg. 1881. 

From Colonel Wm. E. Merrill, IT. S. A. 
Cincinnati : 
Seven Photographs of Davis Island Dam. 

From Gilbert Murdoch, St. John, N. 
B.: 
Report on the Meteorological Service of the 

Dominion of Canada. 
Special Report on Water Supply of St. John 
and Portland. (2 Copies.) 

From Prof. Wm. Ripley Nichols, Bos- 
ton: 
Natural Filtration at Berlin. Wm. Ripley 

Nichols. 
Remarks on Tastes and Odors of Surface 

Water. Wm. Ripley Nichols. 
Sand Filtration. Wm. Ripley Nichols. 
On the Temperature of Fresh Water Lakes 
and Ponds. Wm. Ripley Nichols. 

From George B. Nicholson, New Or« 
leans, La. : 
Mineral and Agricultural Resources of the 
Portion of Tennessee along the C, S. and 
K. and O. R. R. 

From Joseph Nimmo, Jr., Chief of 
Bureau of Statistics, Washington: 
Annual Report on the Commerce and Naviga- 
tion of the United States for the year end- 
ing June 30, 1881. 

From North of England Institute Min- 
ing and Mechanical Engineers. Tbeo. 
Wood Banning, Secretary. Newcastle 
-on-Tyne. 
Transactions. Vol. XXX. 

From F. L. Olmstead, New York: 
The Spoils of the Central Park, New York 
City. 

From Richard Potts, Chicago: 
Annual Report on the General System of 
Sewerage of Chicago for 1882. G. Howard 
Ellers. 

From D. C. Robinson, Elmira, N. Y.: 
The Chemung Crossing Case. New York, 
Lackawanna and Western R. R. vs. New 
York, Lake Erie and Western R. R. 

From Collingwood Schrelber, Ottawa, 
Canada: 
Annual Report of the Minister of Railways 

and Canals of Canada for 1881. 
Reports of Railway Statistics of Canada. 

From W. W. C. Sites, Jersey city, N. J.: 
The Proposed Dam Across the Passaic River. 
Pollution of the Passaic River. 

From State Board of Health, Albany, N. 
Y.: 
Report on the Methods of Sewerage for Cities 
and large Villages. James T. Gardiner. 
From McRee Swift, New Brunswick, N. 
J.: 
Hutton'B Mathematical Dictionary. Vols. I 
and II. - 

From U. 8. Coast Survey, Washington. 
Annual Report of U. S. Coast and Geodetic 
Survey. 1878. 

From Hon. Jacob Vanderpool, Commis- 
sioner Dept. Docks, New York: 
Report of Commission of Engineers upon 
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Construction of Elver Wall, Department of From H. M. Wlghtman, Boston : 

Docks. {Copies for distribution) Annual Report of City Engineer of Boston for 

From L. F. Harcourt, London : 1881. 

A Treatise on Rivers and Canals. Vol. I. From Gen. H. G. Wright, Chief of 

Text Vol. n. Plates. Engineers, U. 8. A., Washington: 

From Joseph E. Waltz, Dayton, Ohio: Index to Annual Reports of Chief of Engi- 

Twelfth Annual Report of the Dayton Water neers, U. 8. A. 1866-1879. 

Works. 1881. Annual Report of Chief of Engineers, U. 8. A., 

From Welton & Bonnett, Waterbury, for 1881. Parts I, II and III. 
Conn.: 
Fifteenth Annual Report of Waterbury Water 
Commissioners. 1881. 



LIST OF MEMBERS. 



ADDITIONS. 



Date of Election. 

Assebson, Peteb C Civil Engineer, U. S. N„ Norfolk, Va. . .July 5, 1882. 

Locke, Augustus W Manager Troy and Greenfield R. R. and 

Hoosac Tunnel, North Adams, Mass.June 7, 1882. 
Ludlow, William Capt. Corps of Engineers, Bvt. Lieut. 

Col. U. S. A., Light House Board, 

Washington, D. C July 5, 1882. 

Pratt, William A Engineer Ohio and Baltimore Short Line 

R. R., Connellsville, Pa July 5, 1882. 

Ray, Nathaniel C Ass't. Engineer Union Pacific R. R., 

Boulder, Col July 5, 1882. 

Rosecbans, William S. . San Francisco, Cal July 5, 1882. 

Smith, WnjJAM H Res. Engineer, New York, West Shore 

and Buffalo R. R., Oneida, N. Y. . . .July 5, 1882. 



ASSOCIATE. 

Niool, Thomas W Forlorn Hope, P. O., La June 7, 1882. 



JUNIORS. 

Blanc, Frederic N Care W. H. Gebhard, 21 Nassau Street, 

New York City, N. Y July 5, 1882. 

Mackenzdji, William B.Ass't Engineer Intercolonial Railway, 

Moncton, N. B June 7, 1882. 

Parsons, Wm Barclay. New York, Lake Erie and Western R. R., 

Port Jervis, N. Y June 7, 1882. 
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CHANGES AND CORRECTIONS. 



MEMBERS. 



Andrews, John W Chief Engineer and Gen'l. Supt. Midland North Caro- 
lina R. R., New Berne, N. C. 

Barnard, A. P (Care of George H. Parsons) Colorado Springs, Col. 

Bates, Onward Pres. Pittsburgh Bridge Co., Pittsburgh, Pa. 

Bentaurd, William H. H.Maj. Corps of Engineers, U. S. A., Chicago, 111. 

Bixbt, William H. Lieut, of Engineers, U. S. A., Willets Point, New York 

Harbor, N. Y. 

Dabrach, Charles G. . .Ridley Park, Delaware Co., Pa. 

Davis, Charles E. L. B.Capt. Corps of Engineers, U. S. A., Detroit, Mich. 

Durham, 0. Wheeleb. .Room 19, Tribune Building, New York City, N. Y. 

Farquhar, Francis U. .Maj. Corps of Engineers, Bvt. Lieut. Col., U. S. A., 
Detroit, Mich. 

Glaskin, Edwin E 39 Broadway, New York City, N. Y. 

Houston, John P. 0. Box 146, Hackensack, N. J. 

James, John C Ch. Eng. Canadian Pacific R. R., Winnipeg, Manitoba. 

John, Irvin Phoenixville, Pa. 

Linyille, Jacob H Morton, Pa. 

Long, Thomas J Ass't. Engineer Dep't Docks, 119 Duane Street, New 

York City, N. Y. 

Truesdell, Charles.. ..Res. Engineer New York, Susquehanna and Western 
R. R., Delaware Water Gap. Pa. 

Waddell, John A. L. . .Prof, of Civil Engineering, University of Tokio, Japan. 

Watte, C. C Vice-Pre3. Cincinnati, Hamilton and Dayton R. R., 

Cincinnati, Ohio. 

Weeks, Harvey R Chief Engineer E. K. R. R., Willard, Ky. 

Weir, Charles G 24 East Tenth Street, New York City, N. Y. 



associate. 
Hendrie, John S Ontario and Quebec R. R., Peterborough, Canada. 

JUNIORS. 

Brooks, Frederick Mexican Central Railroad. San Luis Potosi, Mexico. 

Bubdett, Charles L. . .Room 21, Trust Co. Block, Hartford, Conn. 
Curtis, Wendell R Rockland, Plymouth Co., Mass. 



DEATHS. 



Briggs, Robebt. Elected Member October 19, 1870. Died July 24, 1882. 

Hyde, William B Elected Member July 12, 1877. Died June 18, 1882. 

Clabk, Ira E Elected Junior February 6, 1878. Died May 23, 1882. 
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PROCEEDINGS. 



Vol. VIII.— August, 1882. 



Note. — No meetings of the Society are held in August. 



ADDITIONS TO 

LIBRARY AND MUSEUM. 



From American Academy of Arts and 
Sciences Cambridge, Mass. : 

Memoirs. Centennial Volume. Vol. XI. Part 
I. 

From American Chemical Society. P. 
Cassamajor, Secretory, New York: 

Journal of the Society. Vol. III. 1881. 

From American Society of Mechanical 
Engineers. Thomas Whiteside Rae, 
Secretary, New York: 

Proceedings of the Society. Second Regular 
Meeting, 1881 Altoona, Pa. 

Counter-Balancing of Engines snd other Ma- 
chinery having Reciprocating parts. Prof. 
S. W. Robinson. 

Comparison between different types of En- 
gines. Charles A. Hague. 

Fire Protection of Mills. C. J. H. Woodbury. 

The Lifetime or Age of Steam Boilers. Wil- 
liam Barnet Le Van. 

Mill Floors. C. J. H. Woodbury. 

Railroad Economics, or Notes and Observa- 
tions from the Ohio State Railway Inspec- 
tion 8ervice. Prof. 8. W. Robinson. 

Method of Arranging and Indexing Drawings 
and Patterns . Albert F. Hall . 

Rolled Cast-Steel Car Wheels. Jacob Reese. 

Nomenclature of Machine Details. Oberlin 
Smith. 

The Latest Methods of Submarine Telegraph 
Work. Thomas Whiteside Rae. 

Note Relating to the Proper Method of Ex- 
pansion of Steam and Regulation of the 
Engine. Prof. R. H Thurston. 

Coffin's Averaging Instrument. John E. 
Sweet. 

Use of the Calorimeter as a Pyrometer for 
High Temperatures. J. C. Hoadley, C. E. 

A Rational System of Piston Packing. Prof. 
S. W. Robinson. 



The Binary Absorption System of Ice Machin- 
ery. H. F. J. Porter, M. E. 
Experimental Mechanics. Oberlin Smith. 
The Continuous Rod Mill of the Trenton Iron 

Co. William Hewitt. 
A Brief Treatise on the Steamboat Cam. 

Lewis Johnson. 
Most Economical Point of Cut-Off in Steam 
Engines. No. I. Alfred R. Wolff, M. E., and 
James E. Denton, M. E. 
Most Economical Point of Cut-Off in Steam 
Engines. No. II. Alfred R. Wolff, M. E., 
and James E. Denton, M. E. 

From Association of Engineering Soci- 
eties. H. G. Prout, Secretory of 
Board, New York: 
Journal of the Association. Vol. I. No. 7. 
May, 1882. 

From Eustaquio Buelna, Durango, 
Mexico: 
Compendio, Historico, Geograneo y Estadi- 
stico del Sinaloa. Eustaquio Buelna, 
Mexico, 1881. 

From Mendes Cohen, Baltimore: 
A Complete Set of Reports of the Baltimore 
and Ohio Railroad from 1827 to 1879, inclu- 
sive. Bound in 7 Volumes. 
Fifty-fourth and Fifty-fifth Annual Reports of 
the Baltimore and Ohio Railroad for the 
years ending 8ept. 30th, 1880 and 1881. 
From Denver Society of Civil Engi- 
neers. Arthur I. Fonda, Cor. Secre- 
tary, Denver, Col. : 
Constitution and By-Laws, Blank Application 
and List of Officers of the Society. 
From James B. Eads, St LouIb: 
Answer of James B. Eads, Correcting the 
Erroneous Statements of the Promoters of 
the Nicaragua Canal 8cheme. Washington, 
1882. (Copies for distribution.) 
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From Engineers' Olnb of Philadelphia. 
Howard Murphy, Oor. Secretary: 
Proceeding!. Vol. III. Nos. 1 and 2. 

From Franklin Institute. Wm. H. 
Wahl, Secretary. Philadelphia: 
Journal of the Institute. July and August, 
1882. 

From William Frazier, Boston: 
Prospectus of the Paris, Georgetown and 
Frankfort Railroad. Cambridge, 1881. 

From Institution of Civil Engineers. 
James Forrest, Secretary, London : 
Publications edited by the Secretary, as fol- 
lows: 
The Bokugo River Bridge and Foundations 
on the TokioYokohama Railway, Japan. 
Richard V. Boyce. 
Light Scaffolding. John Gundy. 
New Tork Elevated Railroads. Robert E. 

Johnston. 
Canal Navigation in Belgium. A. Gobert. 

Translated by Alfred Bache. 
The Burning of Town Refuse at Leeds. 

Charles Slagg. 
Lancaster Water Works Extension. James 
Mansergh. 

From Metropolitan Museum of Art. L. 
P. Di Cesnola, Secretary, Central 
Park, New York: 
Twelfth Annual Report of the Trustees of the 
Association. New York, 1881. 

From Mining Institute of Scotland. 
James Gilchrist, Secretary, Hamilton: 
Transactions. Vol. IV, No. 3. General Meeting. 
June. 1882. 

From Joseph Nimmo, Jr., Chief of 
Bureau of Statistics, Washington. D. 
C: 
Imported Merchandise entered for Consump- 
tion in the United States, with rates of Duty 
and amount of Duties Collected. 
Comparative Rates of Wages in the United 
States and in Foreign Countries. Joseph 
Nimmo, Jr. May 1, 1882 

From North of England Institute of 

Mining and Mechanical Engineers. 

Theo. Wood Bunning, Secretary, 

Newcastle-on-Tyne : 

Transactions. Vol. XXXI. Part 4. June, 

1882. 

From Charles Paine, New York: 
The Culture and Management of our Native 
Forests for Development as Timber or 
Ornamental Wood. H. W. S. Cleveland. 
Springfield, 1882. (Several copies.) 

From Gen. O. M. Poe, U. S. A., Wash- 
ington, D. C. : 
Reports of Inspection made in summer of 
1877, by Generals P. H. Sheridan and W. T. 
Sherman of Country North of the Union 
Pacific Railroad. Washington. 1878. 
From M. E. Pontzen, Paris : 
Notice Bur les Appareils Electrique exposes 

par La Societe Autrichienne. 
Notice descriptive, des Appareils Electriquea 
exposes par la Compagnie du Chemin de 
ferduNord. Lille. 1881. 



Resume d'une etude sur la Creation d'un 
Port du Mer a Paris. M. Bouquet de la 
Grye. PariB. 1882. 
Ueber das Technische Schul-und Vereins- 
wesen Franksreich. Wilhelm von Nbrd- 
ling. 1881. 

From H. V. Poor, New York : 
Sketch of the Rise and Progress of the Inter- 
nal Improvements, and of the Internal Com- 
merce of the United States, with a review 
of the charges of monopoly and oppression 
made against Railroad Corporations. Henry 
V. Poor. New York. 1881. 

From Royal United Service Institution: 
Capt. B. Burgess, Secretary, London. 
Journal of the Institution. Vol. XXV. No. 
113. 

From John C. Trautwine, Philadelphia: 
The Field Practice of Laying out Circular 
Curves for Railroads. John C. Trautwine, 
C. E. Philadelphia. 1882. 

From U. S. Signal Service, Gen. W. B. 
Hazen, Chief Officer, Washington : 
Professional Papers of the Signal Service as 
follows : 
Isothermal Lines of the United States 

1871-1880. Lieut. A. W. Greely. 
Chronological List of Auroras observed 
from 1870 to 1879. Lieut. A. W. Greely. 
Information relative to the Construction 
and Maintenance of Time Balls. Wins- 
low Upton. 
The Reduction of Air Pressure to Sea 
Level at Elevated Stations West of the 
Mississippi River. Henry A. Hazen, 
A.M. 

From William Watson, Boston : 
A Report to the American 8ocial Science As- 
sociation on the Protection of life from 
Casualties in the use of Machinery. Wil- 
liam Watson, Ph. D. 

From Gen. Francis A. Walker, Supt 
Tenth Census of the United States, 
Washington, D. C: 
Statistics of the Production of the Precious 
Metals in the United States. Clarence King. 
(2 copies ) 
Statistics of the Iron and Steel Production of 
the United States. James M. Swank. 
From other sources : 
Introductory Report. Massachusetts LawB. 
Mexican Concessions. By-Laws of the Mexi- 
can Central Railway Co., Limited. 
Second Annual Report of the Board of Direct- 
ors of the 8onora Railway Company .Limited, 
year ending December 31, 1881. Boston. 
1882. 
Massachusetts Laws. Mexican Concessions, 
First Mortgage Deed. By-laws of the Sonora 
Railway Company, Limited. 
Annual Report of the Chief Engineer of the 
Water Department of Philadelphia for the 
year 1880. 
History of the Boston and Bangor Steamship 
Company, formerly known as Sanford's In- 
dependent Line. (1823-1882.) Boston. 
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THE NORMAN MEDAL. 



CODE OF RULES FOR ITS AWARD. 

I— Competition for the Norman Medal of the American Society of 
Civil Engineers shall be restricted to Members of the Society. 

EL — There shall be one gold medal, and only one, struck for each 
and every fiscal year of the Society, and awarded as hereinafter pro- 
vided. The dies therefor shall be with the Superintendent of the 
United States Mint at Philadelphia, in trust exclusively for the above 
purpose. Such Medal shall be of a cost equal to the annual interest 
received upon $1 000 of the Consolidated Stock of the City of New 
York, Certificate No. 179, of the additional new Croton Aqueduct Stock 
of the City of New York, authorized by an Act of the Legislature of the 
State of New York, Chap. 230, passed April 15th, 1870, dated November 
17th, 1873, now held in trust by the Treasurer of this Society, and so 
held solely for this purpose, and shall be executed upon his order. 

HI. — All original papers presented to the Society by members of any 
class, during the year for which the medal is awarded, shall be open to 
the awards, provided that such papers shall not have been previously 
contributed in whole or in part to any other association, nor have 
appeared in print prior to their publication by the Society, nor have been 
presented to the Society in any previous year. 

IV. — The Board of Censors to award the Medal shall consist of three 
members of the Society, to be designated by the Board of Direction. 
The Secretary of the Society shall act as Secretary to the Board of 
Censors . 

V.— The medal shall be awarded to such paper as the said Board shall 
judge to be worthy of special commendation for its merits as a contribu- 
tion to Engineering Science, not merely relatively as compared with 
others presented during the same year, but as exhibiting the science, 
talent or industry displayed in the consideration of the subject treated 
of, and for the good which may be expected to result from the discussion 
and the inquiry. 

VI. — In case no paper presented during the year shall be deemed of 
sufficient value to receive an award, the amount of the interest of the 
fund for that year shall be expended by the Board of Direction in the 
purchase of books, to be offered as a premium for the second best paper 
in the next year in which more than one paper of sufficient value may be 
presented. 

VII. — The medal year shall terminate on the first day of August, and 
the award shall be announced at the Annual Meeting. 

VIII. — The Treasurer of this Society shall cause the medal to be 
prepared and delivered to, or deposited to the order of, the successful 
competitor, within two months after the Annual Meeting at which the 
same shall have been awarded. 
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LIST OF MEMBERS. 



ADDITIONS. 



Date of Election. 
Burns, Edward Cook. .U. S. Ass. Engineer, Sault Ste. Marie, 

Mich July 5, 1882. 

Clark, David Dextee. .Northern Pacific R. R., New Tacoma, 

Washington Ter July 5, 1882. 

Schuyler, Howard Apartado 212, Mexico, Mexico June 7, 1882. 



CHANGES AND CORRECTIONS. 



Anderson, T. S San Antonio, Texas. 

Comstock, C. B Major Corps Engineers, Bvt Brig. Gen. U. S. A., 33 

West Houston Street, New York. 
Doane, W. A Ass. Engineer, Ontario and Quebec Railway, Lock Box 

120, Peterborough, Ont. Canada. 

Kimberlt, M. C Gen. Ass. Eng., N. P. R. R., Brainerd, Minn. 

Nicholson, Geo. B . . . . 190 Common Street, New Orleans, La. 

Post, L. W 315 Collins Street, Atlanta, Georgia. 

Wimmer, S St Marys, Elk County, Pennsylvania. 

ASSOCIATES. 

Hammond, H. B 67 Wall Street, New York. 

LocEwooD, John 52 Broadway, New York. 



Digitized by VjOOQ IC 



|merican mcMu of fytcil rngmetrs. 



PEOCEEDIN G8. 



Vol. VIM.— September, 1882. 



MINUTES OF MEETINGS 

(Abstract of such as may be of general interest to members.) 

OF THE SOCIETY. 



September 6, 1882.— The Society met at 8 p.m., Mr. Theodore Cooper 
in the chair. Ballots for membership were canvassed and the following 
candidates were declared elected : as Members — William Herbert Baker. 
Las Vegas, N. M. ; Richard Somers Hayes, St. Louis, Mo. ; Horace E- 
Horton, Rochester, Minn. ; Marsden Manson, San Francisco, Cal. ; Sam. 
nel H. Miller, Danville, HI. ; William Raymond Morley, Hermosillo, So- 
nora, Mexico ; Arthur Bickley Paine, New York City, N. Y. ; John Addi- 
son Partridge, Syracuse, N. Y. ; James Ross, Toronto, Canada ; Thomas 
William Symons, Washington, D. C. ; as Associate — Paul S. Reeves, 
Phoenixville, Pa.; as Juniors— George Edward Thackray, St. Joseph, 
Mo. ; Albert Lowry Webster. Washington, D. C. 
The canvass of the vote on the following question was announced : 
" Do you consider it expedient and advisable that the Board of Direc- 
tion of the American Society of Civil Engineers should comply with re- 
quests to nominate Engineers from whom may be selected members of 
advisory professional Boards ? " 

In the affirmative there were 151 votes. 

" "negative 85 " 

Total 236 votes. 

The following deaths were announced : 

Robert Brioos, of Philadelphia, Pa. ; elected Member October 19, 
1870, died July 24, 1882. 

WHiMAM B. Hyde, of Oakland, Cal. ; elected Member July 12, 1877, 
died June 18, 1882. 

The Norman Medal, the award of which was announced at the Wash- 
ington Convention, was presented to the recipient, Mr. L. L. Buck, 
M. Am. Soc. C. E. 

Mr. J. B. Browne, C. E., practically exhibited the working of the 
Fleuss Diving and Noxious Gas Apparatus and the Safety Lamp, and 
read a short paper on the subject which was discussed by the members 
present. 
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LIST OF MEMBERS. 

ADDITIONS. 
MEMBERS. 

Date of Election. 
Mttj.eb, Samuel H Chief Engineer Chicago and Eastern 

Illinois R. R, Danville, 111 Sept. 6, 1882. 

Paine, Arthur B Chief Engineer Pennsylvania and New 

England R. R., 97 Nassau St., New 

York City, N.Y 

Partridge, John A. . . Div. Engineer New York, West Shore 

and Buffalo R. R., Syracuse, N. Y. . «• " 



Rosenweig, Alfred. . .Ass't. Engineer Mexican Central R. R. 
(care James Harrington), Tampico, 
Mexico June 7, 1882. 



CHANGES AND CORRECTIONS. 



Briggs, Roswell E Chief Engineer 2d. Div. Mex. Cent. R. R., Agues- 

calientes, Mexico. 
Cunningham, James H. .Jos. Tillotson & Co., Black Bull St., Leeds, England. 

Doane, Edwin A. Meadville, Pa. 

Engle, Robert L 143 Smith St., Cincinnati, Ohio. 

McKee, Charles H. . .Ass't. Eng'r. Del. and H. C. Co. R. R., Albany, N. Y. 

Pettit, Robert E Supt. N. Y. Div. P. R. R., Jersey City, N. J. 

Schmidt, Max E Mexican Central R. R., San Luis Potosi, Mexico. 

Smith, Wm. Sooy Montauk Block, Room 52, Chicago, 111. 

Wellington, Arthur M. Ass't Gen. Man. Mex. Cent. R. R., Guadalajara, Mex. 
Yonge, Samuel H Chief Eng'r. Leav. Div. U. S. Improvement Mo. River, 

Leavenworth, Kansas. 

ASSOCIATE. 

Harris, Charles M Sec'y. Parson Steam Co., 95 Liberty St., New York City. 

JUNIORS. 

Butts, Edward P. 0. Box L., Kansas City, Mo. 

Haviland, Arthur Res. Eng'r N. Y., W. S. & B. R.R., 8 Tweddle Hall, 

Albany, N. Y. 
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IPROCEEDHSTQS. 

Vol. VIII.— October, 1882. 



MINUTES OF MEETINGS. 

(Abstract of such as may be of general interest to members.) 

OF THE SOCIETY. 

Sbptbmbeb 20th, 1882. — The Society met at 8 p. m., Vice-President 
Wm. H. Paine in the chair. 

A paper by William Bell Dawson, C. E., on " Rapid Methods of 
Topographical Surveying," was, in the absence of the author, read by 
the Secretary, and discussed by Messrs. Bogart, Paine and Stanton. 

October 4th, 1882.— The Society met at 8 p.m., Vice-President Wm. 
H. Paine in the chair. 

The Vice-President announced, with appropriate remarks, the death 
of the late President of the Society, Mr. Ashbel Welch, which occurred 
September 25th, 1882. 

The following preamble and resolutions, presented from the Board 
of Direction, were adopted : 

Resolved, That there be entered upon the official Minutes an expres- 
sion of the great loss this Society has sustained in the death of its Presi- 
dent, Ashbel Welch. 
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In the successful labors of a long life he has constantly added to the 
respect and dignity of our profession. Thoroughness and conscientious- 
ness were characteristic of all his works, and these qualities, added to a 
special ability and clear judgment, secured for him in all his personal 
relations the peculiar confidence and friendship of those who have been 
associated with him. 

His earnest devotion to the high trusts confided to him by this 
Society has greatly extended its usefulness and its permanent advantage. 

Resolved, That the Vice-President presiding be authorized to appoint 
a Committee to prepare a memoir of the late President for publica- 
tion in the Proceedings of the Society. 

Seflor Francisco de N Garay, C. E. , of Mexico, gave an account of the 
topography of the Valley of Mexico, of the measures taken in the past 
for its drainage, and of* the methods now proposed to be adopted for 
that purpose. The subject was discussed by the members present. 

October 18th, 1882. — The Society met at 8 p. m., Vice-President 
Wm. H. Paine in the chair. 

The death of Henrique Harris, M. Am. Soc. 0. E., elected member 
December 3d, 1879, died October 10th, 1882, was announced, and the 
Vice-President authorized to appoint a Committee to prepare a memoir 
for publication in the Proceedings. 

A paper by Henry D. Blunden, M. Am. Soc. C. E., on the "Care 
and Maintenance of Iron Bridges," was read and discussed by Messrs. 
Mtfcdonald, Cooper, Davis, Worthen, Paine, Sanderson, Emery, Camp- 
bell and Shreve. 



OF THE BOABD OF DIRECTION. 

August 8th, 1882. — Applications were considered. 

The President and Secretary presented suggestions received by them 
in correspondence from a number of members on the subject of the 
method for preparing a programme of tests to be submitted to the Chief 
of Ordnance. The President, Vice-President Wm. H. Paine and the 
Secretary were appointed a Committee on the subject of the preparation 
of a programme of tests to be submitted to the Chief of Ordnance. 
The Secretary was instructed, that if the canvass of votes on August 
12th, on the subject of nominations of engineers from whom may be se- 
lected members of Advisory Boards, shows a majority in favor of such 
action by the Board of Direction, he should ascertain from the Franklin 
Institute what mode of procedure will be agreeable to that Institute to 
comply with the ordinance of the Councils of the City of Philadelphia. 
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September 22d, 1882. — A letter was received from the Mayor of Phila- 
delphia, enclosing copy of certain Proceedings of the Franklin Institute 
in reference to the appointment of experts npon the subject of the -water 
supply of that city. The Secretary reported to the Board that he had 
requested the Franklin Institute to state what mode of procedure would 
be agreeable to that Institute to comply with the ordinance of the 
Councils of the City of Philadelphia. The Secretary was instructed to 
reply to the Mayor, enclosing a statement of the facts, as far as this 
Society is concerned, connected with the ordinance referred to, and state 
that it is the desire of this Board, in accordance with the vote of the 
Society, to act in compliance with that ordinance. 

The vote of the Society on this subject is given in Proceedings for 
September, Vol. VIII., page 101, ante. 

The Secretary presented an announcement from the American So- 
ciety of Mechanical Engineers, stating that arrangements had been made 
to hold a joint meeting of that Society, together with the American Insti- 
tute of Mining Engineers and the American Society of Civil Engineers, 
in memory of the late Alexander L. Holley, on or about November 1st, in 
the City of New York. The Secretary was instructed to take such 
measures on the subject as should be proper. 

October 3d, 1882. — Applications were considered. Upon the recom- 
mendation of the Committee on Library, the following resolution was 
adopted : 

That it be recommended to members of the Society having occasion 
to designate themselves as such, to use the following abbreviations only : 

For Honorary Members Hon. M. Am. Soc. C. E. 

For Members M. Am. Soc. C. E. 

For Associates Assoc. Am. Soc. C. E. 

For Juniors Jun. Am. Soc. C. E. 

For Fellows F. Am. Soc. C. E. 

Under the code of rules for award of the Norman Medal, the Board 
designated the following named members of the Society as a Board of 
Censors: George S. Greene, William E. Merrill, John Kennedy. 

Quarterly appropriations were made. 

A letter from the President of the Franklin Institute of Philadelphia 
was presented, and in accordance with the suggestions of that letter, the 
names of fourteen engineers were transmitted for the consideration of 
that Institute, from which fourteen names might be selected, the nine 
to be nominated, conjointly with the Franklin Institute, to the Mayor'of 
Philadelphia, in compliance with the ordinance of the Councils of that 
City. 

The death on September 25th, 1882, of Mr. Ashbel Welch, President 
of the Society, was announced, and the following resolutions were 
adopted: 
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For the first time in its history this Society has sustained the loss by 
death of its President. 

The Board of Direction desire to express their deep sense of this loss, 
and their high appreciation of the purity of character, the professional 
eminence, and the administrative ability of the late President of the 
American Society of Civil Engineers, Ashbel Welch. 

The Board further desires to place on record an expression of the high 
regard which their intercourse with Mr. Welch has inspired in his rela- 
tions as an officer of the Society, as an eminent leader in the profession 
of Civil Engineering, and as a man. 

October 18th, 1882. — A communication from the President of the 
Franklin Institute, enclosing extracts from the minutes of a meeting of 
the Board of Managers of that Institute, was presented. The following 
preamble and resolutions were adopted: 

Whereas, in a communication from the President of the Franklin 
Institute, dated October 12th, 1882, and in accompanying extract from 
the minutes of the Board of Managers of the Franklin Institute, there 
are presented nine names of engineers as nominated by the Board of 
Managers of the Franklin Institute for presentation to the Mayor of the 
City of Philadelphia under the provisions of an ordinance of the Councils 
of that City, approved Jane 7th, 1882, and the concurrence of the Ameri- 
can Society of Civil Engineers is requested to those nominations. And 

Whereas, eight of the names of such nominated engineers are 
selected from the nominations of fourteen engineers heretofore made by 
this Board, in accordance with the suggestion of the President of the 
Franklin Institute, and transmitted to him in the letter from the Secre- 
tary of this Society, dated October 4th, 1882. And 

Whereas, one of the names of the engineers nominated by the Board 
of Managers of the Franklin Institute is not contained in the list of 
fourteen engineers heretofore nominated by this Board. And 

Whereas, in the letter of the President of the Franklin Institute, 
dated October 12th, 1882, it is stated that Mr. J. Vaughan Merrick (the 
engineer whose name was not contained in the list nominated by this 
Board) " is a son of the founder of the Franklin Institute, and who 
" served us acceptably as President. He is an eminent mechanical en- 
"gineer, for many years at the head of South wark Foundry, and he is 
4 'identified with the best interests of the City of Philadelphia. " 
Therefore, 

Resolved, That the Board of Direction of the American Society of 
Civil Engineers accepts the addition of the name of J. Vaughan Merrick, 
and concurs in the nomination of the nine engineers named in the 
above-mentioned communication from the President of, and extract from 
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the minutes of, the Franklin Institute, namely: Frederick Graff, James 
B. Francis, E. J). Leavitt, Jr., E. S. Chesbrough, William E. Worthen, 
George S. Greene, William P. Trowbridge, John 0. Hoadley and 
J. Vaughan Merrick. 

Resolved, That the Secretary communicate this action to the Franklin 
Institute, and to the Mayor of Philadelphia. 

October 31st, 1882. — Applications were considered. Appropriations 
were made. The report of the Nominating Committee was received. 

The subject of the commutation of annual dues by a single payment 
was discussed, and it was determined to recommend to the Society the 
adoption of a proposed amendment to the Constitution. This amend- 
ment will be printed with the Proceedings of the Society for November 
1st. 



ADDITIONS TO 



LIBRARY AND MUSEUM. 



From American Iron and 8teel Associa- 
tion, James M. Swank, Secretary, 
Philadelphia: 
Directory of the Iron and Steel Works of the 
United States, corrected to July 25, 1882. 
From Association of Engineering So- 
cieties, H. G. Prout, Secretary of 
Board, New York: 
Journal of the Association. Vol. I. Nob. 8 
and 9. Jnne and July, 1882. 

From William H. Bixby, Willed Point, 
N. Y. Harbor: 
Notes on the Pointe de Grave, River Gironde, 
France. Lieut. Wm. H. Bixby, Corps of 
Engineers, U. S. A. 

From Boston Public Library, Mellen 
Chamberlain, Librarian, Boston: 
Thirtieth Annual Report. 1882. 

From P. H. Dudley, New York: 
A set of Condensed Diagrams of Track Inspec- 
tion, New York Central and Hudson River 
Railroad. August, 1882. P. H. Dudley, 
C. E. 

From Sandford Flemming, Ottawa, 
Canada: 
Letter to the President of the American Asso- 
ciation for the Advancement of Science, on 
the subject of Standard Time for the United 
States, Canada and Mexico. Sandford Flem- 
ming, Chairman Special Committee, Am. 
Soc. C. E. August, 1882. 



From James T. Gardiner, Albany , 
N. Y.: 
Report of the New York State Survey for the 
year 1880. James T. Gardiner, Director. 
From John J. Gorman, President Fire 
Commissioners, New York : 
Reports of the Fire Department of the City of 
New York for the three months ending De- 
cember Ul, 1879, 1880 and 1881. 

From Institution of Civil Engineers, 
James Forrest, Secretary, London : 
Publications edited by the Secretary, as fol- 
low*: 
The Design of Structures to resist Wind 

Pressure. Charles B. Bender. 
The Resistance of Viaducts to Sudden 

Gusts of Wind. Jules Gaudard. 
On the Theory of the Gas Engine. Dugald 

Clerk. 
Steel for Structures. Ewing Matheson. 

From McGill University, Montreal, 
Canada: 
Annual Calendar. 1882-3. 

From Mining Institute of Scotland, 
James Gilchrist, Secretary, Hamil- 
ton: 
Transactions. General Meeting, July, 1882. 

From John Nader, Madison, Wis. : 
The Tides. A paper read before the Academy 
of Sciences, Arts and Letters, December, 
1879. John Nader, C. E. 
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From H. V. and H. W. Poor, New York: 
Manual of the Railroad of the United States. 
H. V. Poor. 15th Annual Number. New 
York, 1882. 

From Societe des Ingenieurs Civile, 
Paris; 
Memoires. August, 1882. 

From U. 8. Coast Surrey, Washington. 
Annual Report of U. 8. Coast and Geodetic 
Survey. 1879. 

From U. 8. Ordnance Department. 
Gen. S. Y. Benet, Chief, Washington, 
D.C.: 
Ordnance Notes, as follows: 

Report of Sea-Coast Artillery Practice at 

the Artillery School, Fort Monroe, Ya., 

during the year 1881. Bvt.-Col. Richard 

Lodor. 

The Lebouleng6 Chronograph Modified by 

M. Preger, Capt. of Marine Artillery. 
The Progress in Naval Artillery from 1866 

to 1880. 
Oavelier de Cuverville. Translated by 

Lieut. C. W. Whipple. 
Firing Investigations of the Steel Works 
of Frederick Krupp, made at the Mep- 
pen Firing Grounds. Translated by 
Lieut. E. L. Zalinski. 
The Question of Heavy Guns. From the 
Memorial de ArtUleria. Translated by 
Lieut. Rogers Birnie, Jr. 
Range and Position Finding— Past and 

Present. Capt. H. Watkin, R. A. 
On the Metallurgy and Manufacture of 
Modern British Ordnance. Col. Mait- 
land, Supt., R. G. F. t Woolwich. 
Notes on the Manufacture of Small Arms, 
&c., at the Royal Small Arms Factory, 
Enfield Lock. Capt. McClintock. 
On the Application of Solid Steel to the 
Manufacture of Small Arms, Projectiles 
and Ordnance. Ferdinand Gautier. 
Metrical into U. S. Measures— Conversion 



of Metrical into United States Measures, 
and vice versa, with Tables adopted to a 
Comparison of our own W)th foreign 
Guns. Lieut. Rogers Birnie. 
Mechanical Motion. Lieut-Col. A. R. 

Bufflngton. 
Report on Cranston's Safety Lighting 
Attachment for Lanterns for the Life 
Saving Service. Capt. D. A. Lyle. 
The Folger Mlchelson Densimeter. 
Lieut -Com. W. M. Folger, U. 8. N., and 
A. A. Michelson, Master, U. 8. N. 
From Gen. H. G. Wright, Chief of Engi- 
neers, U. 8 A., Washington, D. C: 
Report upon a Survey of Pass Manchac and 
Bayou Manchac, La., from its Mouth to the 
Mississippi River. Maj. Amos Stickney. 
Report upon an Examination of Oregon Inlet, 

North Carolina. Capt. James Mercur. 
Communication of the Chief of Engineers 
with report upon a survey made with the 
view of opening a steamboat communication 
from Saint John's River, Fla., by way of 
Topokalija Lake to Charlotte Harbor or Peace 
Creek. Gen. Q. A. Gilmore. 
Communication from the Chief of Engineers 
and accompanying report upon a survey of 
the Columbia River at the Dalles, In Oregon. 
Capt. Charles F. Powell. 
Communication from the Chief of Engineers 
and accompanying report upon a survey for 
a breakwater in Lake Poutchartrain in the 
vicinity of the New Canal outlet near New 
Orleans. Maj. Amos Stickney. 
Testimony before the Select Committee of the 
Senate appointed to investigate and report 
as to the condition of the Potomac River 
Front of Washington. 1882. (2 copies.) 
From other sources; 
The Library Journal. Vol. VII. Noe. 7-8. 
Report of the Committee on Foreign Affairs 
on the Nicaragua Canal. 1882. 



LIST OF MEMBERS. 



ADDITIONS. 

MEMBERS. 

Date of Election. 

Bakes, William H Atchison, Topeka and Santa Fe R.R., 

Las Vegas, N. M Sept. 6, 1882. 

Calkins, Fbank A 75 West 127th St., New York City, N. Y.. April 5, 1882. 

Hates, Richard S Sr. Vice-President Missouri Pacific Ry., 

St. Louis, Mo Sept. 6, 1882. 

Hobton, Horace E Civil Engineer, Rochester, Minn Sept. 6, 1882. 

Lb Baron, J. Francis. ..U. S. Ass't Engineer, P. O. Box 738, 

Jacksonville, Fla June 7, 1882. 

Manson, Marsden U. S. Ass't Engineer, San Francisco, Cal.Sept. 6, 1882. 
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Maetin, William H.. . .39 Wall St., New York City, N. Y Mar. 1, 1882. 

Morley, William B.... Chief Engineer, Mexican Central By., 

Paso del Norte, Mexico Sept. 6, 1882. 

Boss, James Gen. Supt. and Chief Engineer, Credit 

Valley B.B., Toronto, Canada Sept 6, 1882. 

Subtees, Bobebt Manager Water Works, Ottawa, Canada . April 6, 1882. 

Symons, Thomas W 1st Lieut. Corps of Engineers, U. S. A., 

Vancouver Barracks, Washington 

Territory Sept. 6, 1882. 



ASSOCIATE. 

Beeves, Paul S 760 S. Broad St. , Philadelphia, Pa Sept. 6, 1882. 



Thackbay, George E. . .Youngstown Steel Co., Youngstown, O. .Sept. 6, 1882. 

Webster, Albert L U. S. Geological Survey, Winnemucca, 

Nevada Sept. 6, 1882. 



changes and corrections. 



Aldbich, Truman H. . .Southern Ave., Mt. Auburn, Cincinnati, Ohio. 
Bubnet, George, Jr.. . .Sewer Department, St. Louis, Mo. 

Bun, James Ch. Eng. St. L. and S. F. B.B., St. Louis, Mo. 

Godwin, Bryant Templehofer, Ufer 24, Berlin, S. W. Germany. 

Habbis, Bobebt L Care J. S. Barnes, 18 Wall St., New York City, N. Y. 

■John, Ibven Phcenix Iron Works, Opelika, Ala. 

Lehnabtz, Fbed'k W. . .P. O. Drawer 432, New Orleans, La. 

Nicolls, William J 261 South Third St., Philadelphia, Pa. 

Bockwell, Samuel 1434 Broadway, Kansas City, Mo. 

Seables, William H.. . .4 South Water St., Cleveland, Ohio. 

Sears, Clinton B Capt. Corps of Engs. U. S. A., 2653 Olive St., St. 

Louis, Mo. 

Seely, Thomas J Supt. Sonora By., Guaymas, Sonora, Mex. 

-Shaileb, Bobebt A Eng. Bridges C. M. and St. P. B.B., Milwaukee, Wis. 

Smith, Fbedebicb: H ... St. Denis, Md. 

Wimmeb, Sebastian 50 Irving Place, New York City, N. Y. 

associate. 
Andrews, Edward B. . .24 Park Place, New York City, N. Y. 
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JUNIORS. 



Allen, James P 50 St. Philip St., Charleston, S. 0. 

Ferguson, John W.. . . . Ass't Eng., N. Y., L. E. and W. R.R., Rutherford, N.J. 

Horton, Sandford 251 Michigan St. , Buffalo, N. Y. 

Noyes, Ellis B 146 Jefferson St., Brooklyn, N. Y. 

Staats, Robert P Ass't Eng. N. Y., L. E. and W. R.R., 187 West St, 

New York City, N. Y. 

FELLOWS. 

Clark, Edward W 35 South Third St., Philadelphia, Pa. 

Gilman, Charles C 71 Broadway, Room 68, New York City, N. Y. 



Harris, Henrique Elected Member Dec. 3, 1879. Died Oct. 10, 1882. 

Welch, Ashbel, President of the Society. Elected Member Aug. 7, 1872, 
Died Sept. 25, 1882. 
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PROCEEDINGS. 



Vol. VIII— November, 1882. 
MINUTES OF MEETINGS. 

(Abstract of each m may be of general interest to members.) 

OF THE SOCIETY. 

November 1st, 1882. — The Society met at 8 p. m., Treasurer J. J. R. 
Croes in the chair. 

The following proposed amendments to the Constitution were regu- 
larly submitted : 

Proposed Amendment to ArtioijE XXII. 
Add at end of Article as follows : 

Any member of the Society, not in arrears for dues, may compound for future annual 
dues by the payment of Two Hundred and Fifty Dollars : Provided, however, that each per- 
son duly elected a member shall pay the entrance fee and also the annual dues for the current 
year of his election. 

Provided, also, that any member desiring to compound for future annual dues shall have 
paid the annual dues for a current year before the compounding sum may be available. 

Provided, also, that in addition to the sum provided for compounding dues, there shall 
be paid by each compounding member, resident within fifty miles of the Post Office in the 
City of New York, the sum of Ten Dollars per year for five years after compounding. 

Should a resident member become non-resident at any time during the five years after 
compounding, he shall be relieved from the payment of such annual sum during the time 
of non-residence. 

Should a non-resident member become resident at any time within five years after com- 
pounding, he shall be liable to the annual payment of Ten Dollars for each year of residence 
up to five years after compounding. 

Members compounding shall sign an agreement that they will be governed by the Con- 
stitution and By-laws of the Society as they are now formed or as they may be hereafter 
altered, amended or enlarged ; that in case of their desiring to withdraw their names from 
the roll of the Society, the amount theretofore paid by them for compounding, and for 
entrance fees and annual dues, shall be the property of the Society; that in case of expulsion, 
the amount paid for compounding shall be returned to the expelled member, but not the 
amount theretofore paid for entrance fees or for annual dues. 

The above amendment is prop6sed by the following-named members 
of the Society : William H. Paine, J. J. R. Croes, Joseph P. Davis, 
George S. Greene, Jr., and John Bogart. 

It is recommended by the Board of Direction for adoption, in accord- 
ance with a resolution of the Society passed April 5th, 1882, requesting 



Digitized by VjOOQ IC 



112 

the Board to submit a plan for life membership, embodying with it a 
plan for the commutation of dues by one payment. 

Proposed Amendment to Article XXXIII. 
Amend Article XXXIII. so that it will read as follows : 

Proposed amendments to this Constitution must be submitted in writing, signed by not 
less than five members, on or before the first Wednesday in November, and shaU be sent by 
letter to the members of the Society, at least twenty-five days previous to the annual 
meeting. 

Such amendments shall be in order for discussion at such annual meeting, and may be 
amended in any manner pertinent to the original amendments by a majority vote of the 
annual meeting, and if so amended, shall be voted upon by letter-ballot in form as amended 
by the annual meeting ; if not so amended, they shall be voted upon by letter-ballot as 
submitted ; the vote to be counted at the first regular meeting in March. 

An affirmative vote of two-thirds of all ballots cast shall be necessary to the adoption of 
any amendment. 

The above amendment is proposed by the following-named members 
of the Society : William P. Shinn, Charles E. Emery, Joseph P. Davis, 
G. S. Greene, Jr. , and William H. Paine. 

Proposed Amendment. 
A new Article : 

Whenever twenty or more members shall signify their desire to form a Section of this 
Society for the advancement of a special branch of engineering, the Board of Direction shall 
consider such application, and submit it with an expression of opinion to the Society for a 
letter-ballot. The application shall be granted if two-thirds of the votes be in the affirmative. 

Sections authorized as above shall have the privilege of separate meetings for reading of 
papers and discussions at times and places determined by themselves, but may not assume 
to transact business in the name of the Society. 

The transactions of such sections shall be published by the Society under the usual 
regulations ; but no expense other than for such publication shall be borne by the Society. 

The above amendment is proposed by the following-named members 
of the Society : D. M. Ourrie, Henry Had, B. M. Harrod, Smith S. 
Leach, Robert E. McMatb, J. A. Ockerson, H. D. Whitcomb, Thomas 
J. Whitman, and George Y. Wisner. 

On account of the joint meeting of the American Society of Civil 
Engineers, the American Institute of Mining Engineers, and the 
American Society of Mechanical Engineers which had been arranged to 
take place this evening, the meeting of the Society was adjourned to 
Wednesday evening, November 15th, at 8 p. m., at which time the tellers 
to canvass the ballots for membership were requested to report. 

November 15th, 1882. — The Society, adjourned from November 1st, 
met at 8 p. m\, Vice-President Wm. H. Paine in the chair. 

The tellers to canvass the ballots for membership made their report, 
and the following candidates were declared elected as members : 

Augustus Jesse Bowie, Jr., San Francisco, Cal. ; Collinson Pierre- 
pont Edwards Burgwyn, Richmond, Va. ; Edgar Sheldon Gary, New- 
burgh, N. Y. ; Frank Hudson Clement, Everett, Pa. ; Frederick Y. 
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Dabney, Monroe, La. ; Edward Prince (elected Junior, February 6th, 
1878), Quincy, 111. ; George M. Rusling, Newburgh, N. Y. ; Edward 
Torke, Guadalajara, Mexico. 

An abstract was then read of the answers received to a letter from the 
President and Secretary of the Society relating to the proposed pro- 
gramme for teste of structural materials, to be furnished to the Ordnance 
Department of the United States Army, in accordance with the provis- 
ions of the law passed at the last session of Congress. 

The subject was discussed by members present. 



CONTRIBUTIONS TO THE BUILDING FUND. 

By a resolution of the Board of Direction, all contributions to the 
Building Fund are to be acknowledged, from time to time, by printing # 
lists of the same in the monthly Proceedings of the Society, and in 
addition to this the names of all those who may subscribe $100 or more 
are to be regularly enrolled and published in future lists of the Society 
under the head of Subscribers to the Building Fund, and they will be 
entitled to receive ODe copy of the monthly publications, comprising all 
papers and transactions of the Society, regularly, for life, for each 8100 
subscribed by them ; such copies to be in addition to those which they 
may be already entitled to if they are Members or Fellows. 

The following contributions are acknowledged in addition to those 
heretofore noted : 

Clarke, Reeves & Co $1 000.00 

John W. Bacon 100.00 

E. B. Van Winkle 100.00 



ADDITIONS TO 

LIBRARY AND MUSEUM 



From Association of Engineering So- From Bureau of Education, Washing- 

cieties, H. G. Prout, Secretary of ton: 

Board, New York : Report of the Commissioner for 1880. 

Journal of the Association. Vol. I Nos. 10 From Engineers' Society Western 

and 11. August and September. 1882. Pennsylvania. Pittsburg : 

From B. Baker, London, England : On the Commercial Value of Heating Fur- 

The Forth Bridge. B. Baker. London, 1882. naces of different Types. Ign. Hahn. 

From Robert Ballard, Rockhampton, From John M. Goodwin, Sharpsville, 
Queensland, Australia : Pa.: 
The Solution of the Pyramid Problem, or Testimony, etc. The Pennsylvania Corn- 
Pyramid Discoveries, with a new Theory pany, operating the Erie and Pittsburg 
as to their Ancient Use. Robert Ballard. Railroad, and the Erie and Pittsburg Rail- 
New York, 1882. road Company vs. the Sharpsville Company. 
Photographs of Queensland Railways. From Gen. Wm. B. Hazen, Chief Signal 
From Henry T. Bovey, Montreal, Can- Officer, U. S. A., Washington : 
ada : Report on the Character of Six Hundred Tor- 
Applied Mechanics. Henry T. Bovey, M. A. nadoes. Sergt. J. P. Finley, Signal Corps 
Montreal, 1882. U. S. A. 
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8ignal Service Tables of Rainlall and Tem- 
perature compared with Crop Productions. 
1st Lieut. H. H. C. Dunwoody. 

From Clemens Her8chel,Holyoke,Mas8.: 
Testing Flume of the Holyoke Water Power 
Company, at Holyoke. Mass., July 24, 1882. 
From G. Howard-EUers, Chicago : 
Annual Report on the General Sewerage 
System of the City of Chicago for the year 
1881. G. Howard-Ellers, Chief Engineer. 
From Institution of Civil Engineers, 
James Forrest, Secretary, London : 
Minutes of Proceedings. Vols. LXIX. and 

LXX. 
Publications edited as follows : 

Abstracts of papers published in Foreign 
Transactions and Periodicals. 8ession 
1881-82. Part III. 

System of Unloading and Storing Coals 

at the Beckton 8tation of the Gas Light 

and Coke Company. George C. Trewby. 

Harbors and Estuaries on Sandy Coasts, 

, with discussion. Leveson Francis Vernon- 

Harcourt. 

Breaking up a Wreck by Dynamite on 
the lower Danube. Charles H. L. Ktthl. 

The Measurement of Velocity for Engi- 
neering Purposes. Henry S. H. Shaw. 

Account of some Tests of Riveted Joints 
for Boiler Work. Charles H. Moberly. 

Reconstruction of the St. Pin nock and 
Moorswater Viaducts on the Cornwall Rail- 
way. Peter J. Margary. 

Plant for the Manufacture of Iodine. 
Robert Harvey. 

The Regulation of Rivers and Waterways 
with a view to the Prevention of Floods. 
Gastav Bitter Von Wex. Translated from 
the German by William A. Bell. 

Seacombe Ferry Improvement Works. 
Wilfrid S. Boult and John J. Potts. 
Coal-Washing. Thomas F. Harvey. 
The recent Landslips in the Salt Districts 
of Cheshire. Edward L. Williams. 

Dioptric Apparatus in Lighthouses. Alan 
Brebner. 
Buckie Harbor. James Barron. 
The Independent Testing of Steam En- 

fines and the Measurement of Heat used, 
ohn G. Mair. 

Description of a Composite Screw Tug- 
Boat. John A. Thompson 

Bo'nes8 Harbor and Dock Works. Pat- 
rick W. Meik. 
Corn-Mill Machinery : 

I Various Systems of Grinding Wheat, 
and the Machines used in Corn-Mills. Wil- 
liam P. Baker. 

n. Modern Flour-Milling in England. 
Henry Simon 

m. Roller-Mills, and Milling as prac- 
ticed in Budapest. William B. Harding. 
From William P. Judson, Oswego, 
NY.: 
Specifications for Improving Channel at 

Ogdensburg Harbor, N. Y. 
Specifications for Extension of the Oswego 

Breakwater. 
Specifications for Extension of the Piers at 

Little Sodus Harbor, N. Y. 
Specifications for Extension of the Piers at 

Great Sodus Harbor, N. Y. 
Specifications for Extension of the West Pier 

at Putney ville Haritor, N. Y. 
Specifications for Extension of the Piers at 
Charlotte Harbor, N. Y. 



Specifications for Extension of the Piers at 
Wilson Harbor, N. Y. 

Specifications for Extension of the Buffalo 
Breakwater. 

From J. Fras Le Baron, Jacksonville, 
Fla.: 

Annual Reports of the Cochituate Water 
Board of Boston for the years 1861, 1866, 
1867, 1868. 1871, 1872, 1874, 1875. 

Report of the Committee to examine the 
Sources of Water Supply for the City of 
Providence. Boston, 1868. 

Eighth Quarterly Report of the Water Com- 
missioners of Providence. Providence, 
1871. 

Report of the Chief Engineer of Providence 
Water Works. Providence, 1871. 

Specifications of Materials to be furnished 
and Work to be executed for Catch-Basins, 
Drains and Sewers. Lynn, Mass. 

Report of Joint Special Committee on Intro- 
duction of Water for the City of Lynn, with 
reports of the Engineer and Chemist. 
September, 1870. 

First and Third Annual Reports of Public 
Water Board of the City of Lynn. 

Report of Jas. P. Kirkwood, C. E., in relation 
to an additional Water 8npply for the City 
of Lynn, Mass. Lynn, 1876. 

Report of the Joint Special Committee on a 
8upply of Water for Lowell. Sept., 1869. 
Lowell, Mass. 

Thirteenth Annual Report of the Board of 
Public Works of Chicago year ending March 
31,1874. 

First Annual Report of the Watuppa Water 
Board of Fall River. Mass., Jan. 1, 1875. 

New Haven City Year Books for 1871-72 and 
1872-73. 

Statement of Receipts and Expenditures of 
the County of Middlesex, Mass., for the 
year 1872. 

Third Annual Report of the Board of Health 
of Boston. 1875. 

General Laws and Resolves passed by the 
Legislature of Massachusetts during the 
sessions of 1873-75-76. 

Report upon Surveys made with the view of 
opening a steamboat communication from 
St. Johns River, Fla., by way of Topokalija 
Lake to Charlotte Harbor or Peace Creek, 
by Gen. Q. A. Gillmore, Corps Engs. U.S.A. 

Metric System of Weights and Measures. 

Florida : its Climate, Soil, Productions and 
Agricultural Capabilities. 

Annual Report of the Trustees, Farm Super- 
intendent and Treasurer of the Maine 
State College of Agriculture and the Me- 
chanic Arts, 1872. Augusta, 1872. 

The Metric Reform. From Scribner's Monthly, 
July, 1879. 

Our American Italy. Information for the 
Settler and the Tourist. 

Landscape Gardening and Thorough Drain- 
age. Charles Follen and J. H. Shedd. 
Boston, 1859. 

Eighth Annual Report of the Commissioners 
of Fisheries of the State of New York for 
the year ending Dec. 31, 1875. 

Office of the Trustees, Sanitary Improvement 
Bonds, Jacksonville, Florida, Sept. 16, 1878. 

First Annual Report of the Commissioners 
of the State Parks of the State of New 
York, May 15, 1873. Albany, 1874. 

Massachusetts Railroads, 1842, 1855. 

Third Annual Report of the Board of Bail- 
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road Commissioners of Massachusetts. 
Boston, 1872. 
A Bill to incorporate the Boston and Chicago 

Railway Trust Co. Boston, 1874. 
Hoosac. The Last Agony of the Great Bore. 

T. W. Bird. Boston, 1868. 
Roport of Hon. Alvah Crocker on the Troy 
and Greenfield Railroad and Hoosac Tun- 
nel. Boston, 1868. 
Report of the Joint Standing Committee on 
the Troy and Greenfield Railroad for 1869, 
1870, 1872. 
Report of the Corporators of the Boston and 
Hoosac Tunnel Railroad Company. Jan- 
nary, 1875. 
Lexington and Arlington Branch of Fitch- 
burg Railroad. Abstract of Argument of 
£. H. Derby before the Railroad Commit- 
tee. (2 copies.) 
Board of Harbor Commissioners, 11th An- 
nual Report, Jan., 1877. Boston, Mass. 
Report of Experiments and Observations on 
the Concord and Sudbury Rivers, in the 
year 1861. 
Report of the Commission of Engineers ap- 
pointed to investigate a permanent plan 
for the Reclamation of the Alluvial Basin 
of the Mississippi. Washington, 1875. 
Report of the Engineer-in-Chief of the Illi- 
nois and St. Louis Bridge Company, St. 
Louis, Mo. May, 1868. 
Improvement of Charleston Harbor, S. C. 

Washington, 1878. 
Report of the Superintendent of the United 
States Coast Survey, showing the Progress 
of the Survey during the year 1873. 
Smithsonian Reports, 1873 and 1874. 
School Committee; Report of the Committee 

on Drawing. Boston, 1874. 
Atmnfti Report of the Massachusetts Agri- 
cultural College, 1866. 
The Mineral Wealth, Climate and Rainfall 
and Natural Resources of the Black Hills 
of Dakota. Walter P. Jenney, E. M. Wash- 
ington, 1876. 

From M. Lavoinne, Paris, France : 
Notice sur la Construction du Viaduc, de 
Chastellux. M. Lavoinne. 

From MM. Lavoinne and Pontzen, 

Paris, France: 

Les Chemins du fer en Amerique. Tome II. 

Exploitation, Chemins de fer a voie, Etroite 

et Tramways. MM. Lavoinne et E. 

Pontzen. Paris, 1882. 

From His Worship the Mayor, Mon- 
treal, Canada : 
Annual Report of the City of Montreal for 
1881. 

From Midland Institute, Mining, Civil 
and Mechanical Engineers, Barnsley, 
England : 
Transactions, Vol. Vin., PartLXI. August, 
1882. 

From Charles Paine, New York : 
The Drive Well Cases. Appellant's Brief. 
U. S. 8upreme Court, October Term, 1882. 
George Payson and William Niles, of 
Counsel. La Porte, Ind., 1882. 
From Richard Potts, Chicago : 
Sixth Annual Report of the Department of 
Public Works, City of Chicago, year end- 
ing Dec. 31, 1881. 



From Royal United Service Institu- 
tion, London, England : 
Journal of the Institution, Vol. XXVI, No. 
116. 

From W. H. Shock, Engineer-in-Chief, 
U. S. N., Washington : 
Steam Boilers : their Construction and Man- 
agement. William H. Shock. New York, 
1880. 

From Frederick H. Smith, Baltimore, 
Md. : 
Rocks, Mineral and Stocks. F. H Smith. 
Chicago, 1882. 

From U. 8. Light House Board, Wash- 
ington : 
Aberrations of Audibility of Fog Signals. 
Arnold B. Johnson. Washington, 1882. 
From U. 8. Naval Institute, Annapolis, 
Md.: 
Proceedings, Vol. vm., No. 2. 

From U. 8 Ordnance Department, 
Washington : 
Index to Ordnance Notes. Nos. 168 to 205, 
inclusive Ordnance notes as follows : 

Field-Gun Carriage. Henry J. Butler, 
M. Inst. C. E. 

Small- Arm Firing. Capt O.E. Michaelis, 
U. S. A. 

The Attack of Armor-Clad Vessels by 
Artillery. 

From Leveson Francis Vernon Har- 
court, London, England : 
Harbors and Estuaries on Sandy Coasts. L. 
F. Vernon-Harcourt, M. A. M. Inst C. E. 
From Gen. H. G. Wright, Chief of En- 
gineers, U. S. A., Washington : 
Report of an Examination of the Upper Col- 
umbia River and the Territory and its 
Vicinity. Lieut. Thomas W. Symons. 
Report of the Committee on Foreign Affairs 
on the Nicaragua Canal. 

From A. F. Wrotnowski, Vera Cruz, 
Mexico: 

Plan of the Works projected by James B. 
Eads for the Harbor of Vera Cruz. 
From other sources : 

Report of the President of Northern Pacific 
Railroad to the Stockholders, at their An- 
nual Meeting, Sept. 21st, 1882. 

Railways in Mexico. An Article by Senor 
Don Matias Romero, in answer to an arti- 
cle of the Hon John Bigelow, entitled 
"The Railway Invasion of Mexico," pub- 
lished in Harper's New Monthly Magazine, 
October, 1882. 

Annual Report of the Chicago and North- 
western Railway Company for year end- 
ing May 31st, 1882. 

First Annual Report of the Columbus, Hock- 
ing Valley and Toledo Railway Company, 
year ending December 31st, 1881. 

Report of the Sub-Committee of the Commit- 
tee on Cities, relative to Investigating the 
Feasibility of Underground Telegraphy in 
Cities, together with the testimony taken 
at the investigation. New York, 1882. 

Report of the New York State Survey for the 
year 1880. James T. Gardiner, Director. 
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LIST OF MEMBERS. 

ADDITIONS. 

Date of Election. 
Bowie, Augustus J., Jr. . .P. O. Drawer 2220, San Francisco, Cal.Nov. 1, 1882. 

Bubgwyn, C. P. E U. S. Ass't Engineer, 905J Main St., 

Richmond, Va Nov. 1, 1882. 

Caby, Edgab S Res. Engineer, New York, Ont. and W. 

Ry., Newburgh, N. Y Nov. 1, 1882. 

Clement, Fbank H Div. Engineer South Penna. R. R., 

Everett, Pa Nov. 1, 1882. 

Dabney, Fbedebick Y Chief Engineer and Supt. Vicksburg, 

Shreveport and Pacific R. R., Mon- 
roe, La Nov. 1, 1882. 

Pbince, Edwabd (Elected Junior Feb. 6th, 1878), Supt. 

Water Works, Quincy, 111 Nov. 1, 1882. 

RusiiiNG, Geobge M Engineer for Contractors, New York, 

West Shore and Buffalo R. R., New- 
burgh, N. Y Nov. 1, 1882. 



CHANGES AND CORRECTIONS. 
MEMBERS. 

Allen, C. Fbank A., T. and S. F. R. R., Topeka, Kansas. 

Cunningham, D. W 30 South 7th St., Minneapolis, Minn. 

Durham, C. Wheeleb 187 Broadway, New York City, N. Y. 

Eabley, John E (Care W. R. Morley, Chief Engineer Mex. Cent. 

R. R.), Chihuahua, Mexico. 

Fogg, Charles E Poughkeepsie, N. Y. 

Hebing, Rudolph Room 18, Tribune Building, New York City, N. Y. 

Kinney, Edward C Fort Worth, Texas. 

Neilson, Chables .Supt. B. and R. Div. N. Y., L. E. and W. R. R., 

Buffalo, N. Y. 

Noble, Alfred Shreveport, La. 

Osgood, Joseph O Milton, Mass. 

Pbatt, William A Chief Engineer Western and Buckhannon R. JL, 

Weston, Va. 

Ray, Nathaniel C Ass't Engineer U. P. R. R., Boise City, Idaho. 

Simpson, Geobge H Stamford, Conn. 

Stauffeb, D. McN Tribune Building, Room 18, New York City, N. Y. 

Talcott, Cook 88 Cortlandt St., New York City, N. Y. 

Wimmeb, Sebastian 50 Irving Place, New York City, N. ¥. 

JUNIORS. 

Pabsons, W. Babclay. . . .N. Y., L. E. and W. R. R., Bradford, Pa. 
Raymond, Chas. Wabd. . .173 Joralemon St., Brooklyn, N. Y. 

fellow. 
Mebz, Fbedebick W 7 West 31st Street, New York City, N. Y. 

BESIGNATION . 

Petttt, Henby Elected Member January 7th, 1874. 
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PROCEEDINGS. 



Vol. VIII.— December, 1882. 



MINUTES OF MEETINGS. 

(Abstract of such as may be of general interest to members.) 



OF THE SOCIETY. 

December 6th, 1882. — The Society met at 8 p. m., Vice-President 
William H. Paine in the chair. Ballots for membership were canvassed, 
and the following candidates were declared elected members : Timothy 
Cookson Bradley, St. Joseph, Mo. ; Henry J. Gielow, Town Creek, Ala. ; 
Edward S. Safford, Newburgh, N. Y.; James Dix Schuyler, Sinaloa, 
Mexico ; Thomas Wellington Spencer, Utica, N. Y.; Russell Thayer, 
Philadelphia, Pa. ; Edmund Brownell Weston, Providence, R. I. 

A paper on Underground Water Supply was then read by Mr. J. J. 
R. Croes, M. Am. Soc. C. E., and discussed by Messrs. Joseph P. Davis, 
George S. Greene, E. H. Keating and J. J. R. Croes. 

December 20th, 1882.— The Society met at 8 p. m., Vice-President 
Paine in the chair. 

A paper by William P. Shinn, M. Am. Soc. C. E., on the Increased 
Efficiency of Railways for the Transportation of Freight, was read by 
the author, and discussed by Messrs. Chanute, T. C. Clarke, Emery, G. 
S. Greene, Jr., Macdonald and Shinn. 



OF THE BOARD OF DIRECTION. 

December 6th, 1882. —Applications were considered. Appropriations 
were made. The Secretary was requested to prepare the Annual 
Report. 
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MEMOIRS OF DECEASED MEMBERS. 



MAXIMILIAN HJORTSBERG, M. Am. Soc. C. £• 

Died May 16th, 1880. 

Maximilian Hjortsberg was born November 8th, 1825, in Stockholm, 
Sweden. He was the youngest son of Lars Hjortsberg, a very eminent 
actor of Sweden. After his early education he was apprenticed to a 
builder in Stockholm, and subsequently attended the Polytechnic School 
in that city. At the age of 19 he went to London, where he was engaged 
as assistant with a number of prominent engineers, among them Mr. 
Robert Stephenson, finally being employed upon the construction of the 
docks at Hull and railway work in that vicinity for about two years. 

In 1850 he visited the United States, and, with the exception of a 
short time in Sweden, he resided since that date in America. He was 
engaged upon railroad work in Indiana and other States until 1857, 
when he received an appointment in the engineer service of the Chicago, 
Burlington & Quincy Railroad, from which he was soon advanced to the 
position of Chief Engineer. This position he occupied up to 1879, and 
was distinguished as an important and valuable officer in the perfection 
of the construction and maintenance of that well-known line. The 
engineering work was of large extent and of excellent character, and Mr. 
Hjortsberg became well known as a man of peculiar ability, judgment 
and energy. 

Besides his duties connected with the railroad, he superintended the 
construction of one of the fine churches in Chicago, rebuilding it also 
after the great fire. He was also one of the Park Commissioners of that 
city, and in that capacity had an opportunity for the exercise of his 
decided artistic tastes. During the last two years of his life he was the 
Engineer of the Pullman Palace Car Company and was engaged in the 
construction of their works near Chicago. 

He was a man appreciated very highly by other members of our 
profession, and the sad accident by which he lost his life was deeply felt. 

He became a member of the American Society of Civil Engineers 
July 10, L872. 
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WILLIAM WIERMAN WRIGHT, M. Am. Soc. C. E. 
Died Maboh 9th, 1882. 

William Wierman Wright was born July 27th, 1824, at York Springs, 
Adams County, Pennsylvania. He came of a Quaker family well known 
in that part of the State. He was educated at the schools of the neigh- 
borhood, and finished his education at the Academy at Gettysburg, 
under the charge of General Herman Haupt, C.E. He began his en- 
gineering career in 1847, under Samuel W. Mifflin, who was in charge 
of the Mountain Division of the Pennsylvania Railroad, extending from 
Jack's Narrows to the summit of the Allegheny Mountains. He con- 
tinued until 1854 in the service of the Pennsylvania Railroad in different 
grades, up to principal Assistant Engineer, in charge of the Western 
Division of the main line. While in this service he supervised the con- 
struction of the Indiana Branch and the erection of the freight depot at 
Pittsburgh. In 1855 he became the Chief Engineer of the Memphis & 
Charleston Railroad. In 1857 he was engaged in the service of the Hon- 
duras Interoceanic Railroads, under the direction of Mr. John C. 
Trautwine, C.E., being in Honduras from May, 1857, till May, 1858. 

Returning to New York at that time, he was sent to England in the 
service of the Honduras Company, and traveled extensively in Europe, 
returning to the United States in 1859. He was subsequently connected 
with the Waynesburg Branch of the Pennsylvania Railroad up to the 
beginning of the war, when he entered the service of the Government, 
and was connected with the Military Railroad Department to the close 
of the war. In this capacity his services were of the most valuable 
character. 

He was engaged at Washington knd Alexandria, and was in charge of 
the Acquia Creek Railroad, building extensive wharves at that point, and 
in 1863 was Military Superintendent of Transportation at Harrisburg. 
Inl864 he was Chief Engineer of the Military Railroads in the Division 
of the Mississippi, having the appointment also of Colonel of United 
States Volunteers. 

He organized and ha4 charge of a Military Railroad Construction 
Corps, which did very effective service at Chattanooga, Nashville, and 
other points. At the close of 1864 he was ordered by General Sherman 
to Savannah, where he arrived with his construction corps of 1,200 men 
January 13th, 1865, and was put in charge of the military railroad work 
in that vicinity. He was present with General Sherman at the time of 
the negotiations with General Johnston, which closed the war. 

In the charge of the work of this Military Railroad Construction Corps 
during the war, General Wright exhibited remarkable ability, and his 
operations were of the greatest advantage to the United States Army. 
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The corps was disbanded May 15th, 1865, and in 1866 he left the military 
service of the Government, and became General Superintendent of the 
Eastern Division of the Kansas Pacific Railway; exchanging this position 
in 1867 for that of Chief Engineer of the same company, in charge of 
the surveys for. the proposed extension of the road to the Pacific Coast. 
He pushed these surveys with energy until 1868, when he became con- 
nected with the Kansas and Missouri Bridge Company at Leavenworth. 

He was subsequently connected with the Chicago and Atchison Bridge 
over the Missouri Biver, and with many other railroad works in the 
West. 

In 1870 he became Chief Engineer of the Shenandoah Valley Bail- 
road in Virginia, and supervised the surveys for that railroad. He re- 
turned to Philadelphia in 1874, when he engaged in general engineering 
practice. 

In 1879 and 1880 he was a member of the Commission of Engineers, 
convened in the City of Panama by M. de Lesseps, to examine and report 
upon the proposed route for the Interoceanic Canal. 

It will be seen that few American engineers have had a more active 
or energetic career, and the constant professional engagements confided 
to General Wright up to the later years of his life prove that his engi- 
neering ability was well recognized. 

General Wright became a member of the American Society of Civil 
Engineers March 3d, 1875. 



CHARLES W. HOWELL, M. Am. Soc. C. E. 

Died April 5th, 1882. 

Major Charles W, Howell, of the Corps of Engineers of the United 
States Army, died at New Orleans, Louisiana, April 5th, 1882. He was 
born in Goshen, Indiana ; entered the United States Military Academy 
in 1859, and graduated June 11th, 1863, standing seventh in his class. 
He was made immediately after graduation First Lieutenant of the 
Corps of Engineers, and continued attached to that corps to the close of 
his life. He served with distinction as Military Engineer of the Army 
of the Potomac, taking part in a number of actions, and being present 
at the capitulation at Appomattox Court House, April 9th, 1865. He 
received in 1864 the brevets of Captain and of Major, for gallant and 
meritorious service. After the war he was for one year with the engineer 
battalion at Willet's Point, New York harbor, and then was engaged in 
the work of the improvement of Western rivers until 1868, when he 
took charge of a survey for the Kansas Pacific Railroad, under the 
direction of the Secretary of the Interior, making the surveys from 
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Fort Eiley to intersect the Union Pacific Railroad at the 100th 
meridian. He was subsequently Chief Engineer of the Department of 
the Missouri, and in June, 1869, he was detailed to New Orleans, in 
charge of works of public improvement in Louisiana, Texas and the 
Gulf Coast of the State of Mississippi, in which work he continued until 
his death. These works were of considerable local importance, and were 
sufficient to keep Major Howell very actively engaged up to the time 
when his health, which had been for a long while impaired, forced him to 
leave his duties. 

He became a member of the American Society of Civil Engineers 
March 3d, 1875. 



ADDITIONS TO 

LIBRARY AND MUSEUM, 



From S. Thayer Abert, Washington, 
D. C: 
Annual Report upon the Improvement of 
Rivers and Harbors in the District of 
Columbia, Maryland, Virginia and North 
Carolina. 8. Thayer Abert, U. 8. Civil 
Engineer. 

From Aeronautical Society of Great 
Britain, Fred. W. Breary, Hon. Secre- 
tary, London : 
Sixteenth Annual Report of the Society for 
the year 1881. 

From American Academy of Arts and 
Sciences, Boston : 
Proceedings of the American Academy of 
Arts and Sciences. New Series. Vol. IX. 
From June, 1881, to Juno, 1882. 

From Association of Engineering So- 
cieties, H. G. Prout, Secretary of 
Board, New York : 
Journals. Vol. I, No. 12, October, 1882. Vol. 

II, No. 1, November, 1882. 
Iudex, Vol. I. November, 1881, to October, 
1882. 

From Babcock and Wilcox Company, 
New York : 
Useful Information pertaining to the Genera- 
tion and Use of Steam. 2 copies. October, 
1882. 

From Board of Supervisors, 8an Fran- 
cisco, John A. Russell, Clerk : 
Municipal Reports of Sau Francisco lor 1881- 
82. 

From American Institute Mining Engi- 
neers, Dr. T. M. Drown, Secretary, 
Kaston, t'a.: 
Tbe Mines and Mills of Gilpin County, Colo- 
rado. A. N Rogers. 
Some Drift Hematite Deposits in East Ten- 
nessee. Edward Nichols. 
The Crystalline Rocks of Virginia, compared 
with those of New England. Prof. C. H. 
Hitchcock. 



A Native Process of Smelting Copper Ores in 
the State of Jalisco, Mexico. Walter B. 
Devereux. 

High Percentage of Lime in Lead Shafts- 
furnace Slags. Albert F. Schneider. 

Comparison of Various Methods of Copper 
Analysis. W. E. C. Eustis. 

Notes on the Geology and Mineralogy of San 
Juan County, Colorado. Theodore B. Corn- 
stock. 

The Mineral Regions of Southern New 
Mexico. B. Silliman, M.D. 

Notes on some Reactions of Titanium. Mrs. 
Ellen H. Richards. 

Presence of Tellurium in Copper. T. Egles- 
ton. 

Some Peculiarities in the Occurrence of Gold 
in North Carolina. Prof. W. C. Kerr. 

Assaying of Silver Bullion. F. C. Blake. 

Hot- Blast Stoves at the Edgar Thompson Fur- 
naces "D"and "E." Julian Kennedy. 

The Comparative Efficiency of Fans and Posi- 
tive Blowers. H. M. Howe. 

The Occurrence of Gold in the Potsdam For- 
mation, Black Hills, Dakota. Walter B. 
Devereux. 

Notes on tbe Relation of Manganese and Car- 
bon in Ir^n and 8teel. 

Charcoal as a Fuel for Metallurgical Processes. 
John Birkinbine. 

Hoefer's Method of Determining Faults in 
Mineral Veins. R. W. Raymond. 

Tne Anthracite Coal-beds of Pennsylvania. 
Chas. A. Ashburner. 

On the Peculiar Features of the BassickMine. 
L. R. Grabill. 

Sliver Milling in Arizona. W. Lawrence 
Austin. 

Proceedings of the Colorado Meeting. August, 
1882. 

The Estimation of Mineral Oil in the Presence 
of other Oils. Chas. C. Hall. 
From Boston Public Library: 

Bulletin. October, 1882. 
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From Bureau of Education, Washing- 
ton, D. C. : 
Circulars of Information, as follows : 

No. 2, 1882. Proceedings of the Depart- 
ment of Superintendence of the Na- 
tional £dn« ational Association at its 
meeting at Washington, March 21-23, 
1882. 
No. 3, 1882. The University of Bonn. 
No. 4, 1882. Rural School Architecture. 
National Pedagogic Congress of Spain. 
Natural Science in Secondary Schools. 
Instructiou in Morals and Civil Govern- 
ment 

From Dr. 0. F. Chandler, Dean of the 
Faculty School of Mines, Columbia 
College, New York : 
Circular of Information, School of Mines, 
1883-84. 

From Clarke, Beeves & Co., Phoenix- 
ville, Pa.: 
Two framed photographs of Kinzua Viaduct. 

From Wm. Paul Gerhard, New York: 
First Report of the Royal Sanitary Commis- 
sion. London, 1869. 
House Drainage and Sanitary Plumbing. 
Wm. Paul Gerhard. New York, 1882. 

From George 8. Greene, Jr., New York: 
Annual Report of the Department of Docks. 
April 80. 1882. (Several copies.) 

From Institution of Civil Engineers, 
London : 
Abstract of Papers in Foreign Transactions 
and Periodicals. Vol. LXX. Session 1881- 
82. Part IV. 

From Institute of Engineers and Ship- 
builders, Glasgow, W. J. Millar, 
Secretary: 
Transactions. Vol. XXV. 1881-82. 
The Dimensions of Oast Iron at various Tem- 
peratures, with more special reference to the 
phenomena of the solid floating on the mol- 
ten metal. W. J. Millar, C.E. 

From Institute of ^Mechanical Engi- 
neers, London : 
Proceedings. August, 1882. Leeds Meeting. 

From Wm. P. Judson, Oswego, N. Y.: 
Specifications for the Extension of the Oswego 

Breakwater. November 23, 1882. 
Specifications for the Extension of the Buffalo 
Breakwater. 

From John Kennedy, Montreal : 
Report on the St Lawrence Bridge and Manu- 
facturing Scheme. John Kennedy. Mon- 
treal. 1882. 

From T. Francis Le Baron, Jacksonville, 
Fla.: 
Specifications for River and Harbor Improve- 
ments— Fla., Texas, Wis., Minn., Pa., Mich., 
Miss., Me., N. H.. Mass., R. I., Conn., N. 
C, N. J., Va., Md., Del., HI., Iowa, Cal. 
Dredginv, Jetties, Dams, Revetments, 
Dykes, Piers, Crib-work, Dredges, Tugs and 
Scows. 
Florida : Its History, Topography, Climate, 
Soil, Resources and Natural Advantages. A. 
A. Robinson. Tallahassee, 1882. 
From John Lockwood, New York : 
Bolt from Flanged Pipe on Force Main of New 
Brighton, Staten Island, Water Works, out 
off by sand blast from a leak. Had been 
in a year when discovered. 

From Capt. D. A. Lyle, U.SA., Bos- 
ton : 
Report on the Manufacturing and Use of Files 
and Rasps. Capt. D. A. Lyle and Samuel 
W. Porter. 



From the Massachusetts Institute of 
Technology, Boston: 
Abstract of the Proceedings of the Society of 
Arts for 1879, 1880, 1880-1881, 1881-1882. 
From W. H. McFadden, Philadelphia: 
Annual Report of the Philadelphia Water 
Department, 1881. 

From Isaac Newton, New York: 
Report of the Department of Public Works 
for the Quarter ending December 31, 1880, 
and Annual Report for 1881. 

From North of England Institute of 
Mining Engineers: 
Transactions, Vol. XXXI., 1881-2. 

From H. V. and H. W. Poor. New York: 
Manual of the Railroads of the United States. 
H. V. Poor. New York, 1882. 15th Annual 
Number. 

From Charles Paine, New York: 
Prospectus. Chicago, St. Louis and New Or- 
leans Railroad Co. W. EL Osborn. Dec. 
80, 1882. 

From Pi Eta Scientific Society, Troy: 
Papers read before the Society. Vol. 2, No. 
5, December, 1882. 

From Seismological Society of Japan: 
Transactions. Vol. IV., January to June, 1882. 
From Socigte des Ingenieurs Civile, 
Paris: 
Memoires. August and September, 1882. 

From Robert Surtees, Ottawa. Canada: 
Annual Report of the Water Works Com- 
mittee, with Official Reports for 1882. 

From United States Lighthouse Board, 
Washington: 
Annual Report of United States Lighthouse 
Board for the year ending June 30, 1882. 
From United States Naval Institute, 
Annapolis, Md.: 
Proceedings. Vol. VIII., No. 3, 1882. 
From George L. Vose, Boston : 
The Training for Students in Civil Engineer- 
ing. George L. Vose. New York, 1882. 
From W. L. Webber, East Saginaw, 
Mich.: 
Inter-State Commeree. Its Regulation by Con- 
gress. W. L. Webber. 

From H. M. Wightman, Boston: 
Ninth Annual Report, of the Boston Water 
Board. Boston, 1882. 

From Chas. E. Wright, Commissioner 
of Mineral Statistics, Marquette, 
Mich.: 
Annual Report of the Commissioner of Min- 
eral Statistics of the State of Michigan for 
1882. Lansing. 1882. 

From Ordnance Department U. S. A. 
Gen. S. V. Benet, Chief, Washington, 
D. C: 
Ordnance Notes, as follows: 

Tire-Upsetting Machine. Designed by 
A. T. Brewer. Captain John G. Butler. 
No. 206. 
Torpedoes. Their Disposition and Radios 
of Destructive Effect. Lieut. Com. C. 
F. Goodrich, U. 8. N. No. 207. 
A Proposed Armament for the Navy. 

Com. E. Simpson, U. H. N. No. 209. 
The Type of (I.) Armoured Vessel, (n.) 
Cruiser, best suited to the present 
needs of the United States. (Prise 
Essay, 1881.) Lieut E. W. Very, U. S. 
N. No. 210. 
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The U. S. Steamer Alarm. Lieut. R. M. The Supply of Ammunition to Infantry on 

G. Brown, U. 8. N. No. 211. the Feld of Battle. A. Mariotti. 

Chemical Theory of the Combustion of On the Interior Economy of a Prussian Begi- 

Gunpowder. B. Bnnsen and L. Sohisch- ment Capt. J. Rutherford Lumley. 

koflf. No. 212. The Bombardment of Alexandria by the 

The Development of Armor as applied to English Fleet, July 11, 1882. Translated by 

Ships. Lieut Jacob W. Miller, U. S N. Lieut. C. W. Whipple. 

No. 213. From j hn Wiley & Sons, New York: 

Preservation of Wood. Prof. Chas. E. The Bailroad Spiral. Wm. H. Searles, 0. E. 

Monroe, U. 8. N. A. No. 214. New York, 1882. 

The Employment of Torpedoes in Steam From other sources: 

Launches against Men-of-War. Lieut. Report of the Proceedings of the Sixteenth 

Charles Chabaud Arnault. No. 215. Annual Convention of the Master Car Build- 
Wallace's Intrenching Tool. Major N.W. era' Association held in the City of Phila- 

Wallace. No. 217. delphia, June 13, 14, 15, 1882. New York, 

Deviations of Small-Arm Projectiles. 1882. 

Capt. John E. Greer. No. 225. Papers on Mechanical Subjects. Sir Joseph 

Beeent Experiments with an 11-inch Com- Whitworth,* Bart., F.B.8., D.C.L., LL.D. 

pound Armor Plate at Shoeburyness. Vol. 1. True Planes, Screw Threads and 

Maj. D. D. T. O'Callsghan, B. A. Standard Measures. 



LIST OF MEMBEBS. 



ADDITIONS . 
MEMBERS. 

Date of Election. 

Gielow, Henry J U. S. Asst. Engineer, Town Creek, Ala., Dec. 6, 1882. 

Safpord, Edward S Div. Engineer, New York, West Shore 

and Buffalo B. B., Newburgh, N. Y., Dec. 6, 1882. 

Schuyler, James D Chief Engineer and Gen. Supt. Sinaloa 

and Durango B. B., Culiacan, Mex., 

via San Francisco and Mazatlan. . . . Dec. 6, 1882. 

Spencer, Thomas W Div. Engineer New York, West Shore 

and Buffalo R. B., Utica, N. Y Dec. 6, 1882. 

Thayer, Russell Chief Engineer and Supt. Fairmount 

Park, 232 South Twenty-second St., 
Philadelphia, Pa Dec. 6, 1882. 

Weston, Edmund B Engineer Water Dept., Lock Box 1071, 

Providence, B. I. Dec. 6, 1882. 

Yorke, Edward Chief Engineer Pacific Line, Mexican 

Central B. B., Guadalajara, Xalisco, 

Mexico Dec. 6, 1882. 



changes and corrections. 

MEMBERS. 



Billin, Charles E Care Engineers' Club, 1518 Chestnut St., Philadel- 
phia, Pa. 
Buckensderfer, BoBERT.Supt. Idaho Div. U. P. B. B., Pocatella, Idaho. 
Canfd3ld, Edward Supt. South. Div. N. Y., Ont. and W. Bwy, Tappan, 

N. Y. 
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Constable, Casimtb 2035 Seventh Ave , New York City, N. Y. 

Duxcklee, John B 2136 Penn. Ave., Washington, D. C. 

Forsyth, Robert 15 Walton Place, Chicago, 111. 

Glover, Olives L Chief Engineer, Salvador Cent. Bwy., La Union, 

Salvador, C. A. 

Hebmany, Chables Chief Engineer Water Works, 549 Third St., Louis- 
ville, Ky. 

Noble, Alfred 43 Campbell St., Detroit, Mich. 

Olney, Lafayette Newburgh, N. Y. 

Searles, William H. . . . Beach Creek, Clinton Co., Pa. 

Sewall, Joseph S 481 Carroll St., St. Paul, Minn. 

Seymour, Charles Chief Engineer S. E. and S. E. R. R., Palestine, HI. 

Shinn, William P Vice-President N. Y. Steam Co., 22 Cortlandt St., 

New York City, N. Y. 

Symons, Thomas W Lieut. Corps of Engineers, U. S. A., Hotchkiss, 

Tenn. 

Wimmer, Sebastien St. Mary's, Elk Co., Pa. 



JUNIOR. 

Burnham, George, Jr 500 North Broad St., Philadelphia, Pa. 



Resignations. 

members. 

Beckwith, Arthur December 31, 1882. 

Copeland, George M December 31, 1882. 

Lowthorp, Francis C December 21, 1882. 
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ADDITIONS. 

Additions to Library and Museum. 
(See Library.) 

— to List of Members. (See List.) 
Address of Members, Changes and 

Corrections of. (See list.) 

Allen, Chables J. — Discussion by, 
95. 

Allis, Edwabd P.— Admitted as Fel- 
low, 136, 146. 

Amendments to Constitution. (See 
Constitution.) 

American Society of Mechanical En- 
gineers, 136. 

Anderson, Thomas S. — Resignation 
of, 156. 

Andrews, Edwabd B. — Report by, 
18. 

Annual Convention. (See Conven- 
tion. ) 

Annual Meeting, 1, 152. (See Min- 
utes of Meetings.) 

Ansley, Geobge D. — Death announc- 
ed, 148, 149. 

Appleby, Chables J.— Paper by, 151. 

Appleton, Thomas — Admitted as 
Member, 79, 119. 

Arrears of Dues. (See Dues.) 

Bailey, Thomas Nobton.— Admitted 
as Member, 153, 156. 

Ballots for Amendments to Constitu- 
tion, 60. 

— for Members, 59, 63, 79, 85, 106, 

135, 149, 153, 155. 

— for place of Convention, 5. 

Bell, Andbew. — Admitted as Mem- 
ber, 135, 145. 

Benzenbebg, Geobge H. — Admitted as 
Member, 85, 89. 

Bishop, Judson W. — Admitted as 
Member, 85, 89.— Chairman Con- 
vention Committee, 92. 

Bissell, H.— Discussion by, 40. 

Bixby, William H. —Discussion by, 
60. 

Blast Furnace Wool. (See Steam 
Pipes.) 

Buss, Henby I.— Admitted as Mem- 
ber, 135, 145. 

Blunden, Henby D. — Discussion by, 
136. 



BOARD. 

Board of Direction. — Annual Report, 
1, 43, 155.— Minutes of. (See 
Minutes.) 

Bogabt, John.— Discussion by, 7, 21, 
59, 60, 67, 136.— Elected Secre- 
. tary and Librarian, 5. — On Com- 
mittee, 154. — Opens Annual Con- 
vention, 91. — Report by, 52. 

Bolleb, Alfred P. — Discussion by, 
25, 30, 32, 35, 73.— On Committee, 
25, 29. 

Bouboaben, G.— Report by, 18. 

Bowditch, E. W.— Report by, 18. 

Bbadley, T. C. — Admitted as Mem- 
ber, 61. 

Bridge Floors: An Economical and 
Efficient Railroad Bridge Floor, 
by W. Howabd White, 136. 

Bridge, Rebuilding the Monongahela 
Bridge in Pittsburgh, Pa., by G. 

LrNDENTHAL, 96. 

Bridge, Suggestions as to Conditions 
proper to be required in High- 
way Bridge Construction, by J. 
A. L. Waddell, 85. 

Bridge Truss, Combined Triangular 
and Suspension, by Edwin 
Thacheb, 153. 

Bbiggs, Roswell E.— Contributes to 
Building Fund, 119. 

Betnckebhoff, Henby W. — Admitted 
as Member, 153, 156. 

Brooks, Thomas B. — Resignation of, 
156. 

Bbough, Redmond J. — Death an- 
nounced, 136, 148. 

Bbown, Abthub. — Contributes to 
Building Fund, 81. 

Buck, L. L.— Discussion by, 72. 

Building Fund, 61, 81, 119. 

Campbell, Chables E. H. — Admitted 
as Member, 145, 149. 

Canal, Hydraulic, by Chables C. 
Smith, 154. 

Canal, Panama Ship, 86. 

Canal, The Shubenacadie, by E. H. 
Keating, 154. 

Cabd, Joseph P. — Admitted as Asso- 
ciate, 136, 145. 



Digitized by VjOOQ IC 



IV 



CARD. 

Cabd, William Wabben.— Admitted 

as Member, 135, 145. 
Cabtwbight, Robert. — Discussion by, 

151. 
Oaby, Edgab S. — Death announced, 

40, 62. 
Cements, Uniform System for Tests 

of, 1, 108. 
Chanute, 0.— Discussion by, 40, 59, 

67, 80, 86, 108.— Makes report, 

18. 
Chicago, Visit to, 104. 
Chbistie, James. — Paper by, 151. 
Cisnebos, F. J. — Discussion by, 86. — 

Presents samples of foreign 

woods, 153. 
Clarke, Thomas C. — Discussion by, 

60, 67, 73, 80.— On Committee, 

67.— Report by, 107. 
Clabk, Jacob M. — Discussion by, 60. 

Paper by, 59. 
Colby, Charles L. — Admitted as Fel- 
low, 136, 146. 
Collingwood, F. — Censor to award 

Norman Medal, 154. — Discussion 

by, 18, 25, 95, 96. 
Committee on Finance, 1, 55, 60. 

— on Library, 60. 

— on Nominations, 108, 154. 

— on Preservation of Timber, 18, 

108. 

— on Uniform Standard Time, 1, 

108, 154. 

— on Uniform System for Tests of 

Cement, 1, 108. 

Compounding Dues. (See Dues.) 

Compton, Alfred G. — Discussion by, 
60. y 

Connett, Albebt Netjman. — Admitted 
as Junior, 106, 119. 

Conro, Albert. — Admitted as Fellow, 
136, 146. 

Constitution, Amendments adopted, 
63.— Proposed, 6, 14, 15, 18, 29, 
63, 64, 65. 

Convention, Annual, 5, 44, 79, 81, 91. 
(See Minutes.) 

Coopeb, Peteb. — Death announced, 
79. 

Coopeb, Theodobe. — Discussion by, 
9, 23, 33, 34, 40, 59, 67, 77, 85, 86, 
108, 136, 151, 155.— On Com- 
mittee, 26, 67.— Report by, 107. 

Cobnell, O. H. P. — Admitted as 
Member, 79, 119. 

Cobyell, Mabtin.— Discussion by, 40. 

Coubtwbight, Milton. — Death an- 
nounced, 85, 90. 

Cranes as Labor-Saving Machines, by 
Charles J. Appleby, 151. 



CROES. 

Cboes, J. James R.— Address by, 106. 
—Discussion by, 8, 14, 15, 18, 60, 
67, 80, 95.— Elected Treasurer, 5. 
—On Committee, 60. — Presides at 
Meeting, 108.— Report by, 53. 

Current-Meter, by F. P. Stearns, 96. 

Davis, Joseph P.— Discussion by, 9, 
21, 28, 35, 60, 66, 67.— Elected 
Director, 5.— Makes report, 55. 
—On Committee, 60.— Presides at 
meeting, 59. 

Death of Members. (See List.) 

De Gabay, F.— Elected as Fellow, 
136. 

Degrees to be conferred by Technical 
Institutions, 65, 107. 

Direction, Board of. (See Board.) 

Doban, Frank C— Admitted as Mem- 
ber, 135, 145. 

Downe, Geobge. — Admitted as Mem- 
ber, 135, 145. 

Drake, William A. — Admitted as 
Member, 155, 156. 

Dredging Operations at Oakland Har- 
bor, Cat., by L. J. Le Conte, 155. 

Dbesseb, Geobge Wabben. — Death 
announced, 106, 148. 

Dues, Arrears of, 60, 80, 154.— Com- 
pounding, 6, 45, 60, 64. 

Edwards, N. M. — Discussion by, 96. 

Egleston, Thomas. — Discussion by, 
24, 28, 35, 95, 96, 110.— Paper by, 
95.— Report by, 2. 

Election of Members. (See Ballots.) 

Election of Officers, 5. 

Elliott, George H. — Admitted as 
Member, 79, 83. 

Ellis, Theodore G. — Death an- 
nounced, 40, 62. 

Ely, Theodore N. — Report by, 2. 

Emery, Charles E. — Discussion by, 
35, 40, 59, 60, 66, 67, 77, 80, 86, 95, 
108, 136, 151.— Paper by, 95. 

Falls of St. Anthony, The Preserva- 
tion of, by F. U. Fabquhab, 95. 

Falls of St. Anthony, The Water 
Power of, by Joseph P. Fbizell, 
96. 

Farnam, Henby.— Death announced, 
153, 156. 

Fabquhab, Francis U.— Death an- 
nounced, 120, 136.— Paper by, 95. 

Fellowship Fund, 46, 54. 

Filley, Hiel Hamilton. — Admitted 
as Member, 59, 61. 

Fisher, Charles H. — Discussion by 
40, 59.— On Committee, 26. 
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FLAD. 

Flad, Henbi. — Elected Vice-Presi- 
dent, 5. 

Fleming, Sandfobd. — Report by, 2, 
108. 

Plow of Water in Pipes, by Hamilton 
Smith, Jb., 67. 

Flow of Water of Sudbury River, Ex- 
periments on the, by A. Ftelet 
and F. P. Steabns, 5. 

Fobce, C. G. — Discussion by, 95, 

Fobney, M. N. — Discussion by, 40, 59, 
80, 86, 151. 

Fowleb, Chables E.— Death an- 
nounced, 59, 62. 

Fox, Chables Douglas.— Discussion 
by, 136. 

Fbancts, George B. — Admitted as Ju- 
nior, 136, 146. 

Fbancis, James B. — Discussion by, 95, 
96. 

Freight, How can Railways be made 
more Efficient for the Transpor- 
tation of, by William P. Shinn, 
103. 

Freight, Increased Efficiency of Rail- 
ways for the Transportation of, 
by William P. Shinn, 29, 86, 108, 
136. 

Fbtth, Abthtjb J. — Admitted as Mem- 
ber, 59, 61. 

Fbizell, Joseph Palmeb. — Admitted 
as Member, 59, 61.— Discussion 
by, 95, 96.— Paper by, 96. 

Fteley, A. — Norman Medal Awarded 
to, 5.— On Committee, 108. 

Fulleb, Frank L.— Admitted as Ju- 
nior, 79, 146. 

Fund, Building, 61. 

— Fellowship, 46, 54. 

— General, 55. 

Gates, Chbistopheb L. — Transferred 
to Member, 135, 156. 

Gates, Hobace Delphos. — Admitted 
as Member, 63, 83. 

Geodetic Field Work, by Geobge Y. 
Wisneb, 80. 

Glaskin, Edwin E.— Discussion by, 
155. 

Goodwin, John M. — Presents speci- 
mens of native woods, 153. 

Greene, Geobge S. — Censor to award 
Norman Medal, 5. — Discussion 
by, 9, 14, 15, 21, 30. 

Greene, Geobge S., Jb. — Address by, 
92.— Chairman at Convention, 92. 
— Discussion by, 80, 151, 155. — 
Elected Director, 5. — Makes re- 
port, 55.— On Committee, 60. — 
Presides at Meeting, 79, 149, 154. 



GRISWOLD. 

Gbiswold, Fbank L. — Admitted as 
Member, 85. 

Gbove, Obville. — Admitted as Mem- 
ber, 79. 

Gude, Albebt V.— Resignation of, 
156. 

Haight, S. S.— Contributes to Build- 
ing Fund, 61. — Discussion by, 6, 
15, 20, 80, 85. 

Hamilton, William G.— Discussion 
by, 86, 108, 151.— Elected Di- 
rector, 5. — On Committee, 60. — 
Presides at Meeting, 151. 

Habbis, Robebt L.— Discussion by, 
40, 79, 151.— Remarks by, 149. 

Habbod, B. M.— Report by, 18. 

Haseins, William Jewett. — Admitted 
as Junior, 63, 83. 

Hatch, Chables F. — Presides at Con- 
vention, 98. 

Hebmany, Chables.— Discussion by, 
95.— On Committee, 108. 

HiLGABD, J. E. — Discussion by, 154. 
— Report by, 2. 

Hinckley, Howabd Vebnon. — Admit- 
ted as Member, 155, 156. 

Holloway, J. F.— Discussion by, 95. 

House of the Society, 45. 

Hubbard, Gov. — Address by, 92. 

Humphbeys, Andbew A. — Death an- 
nounced, 156. 

Hunt, Randell. — Admitted as Mem- 
ber, 85, 89. 

HuTTON, William R.— Censor to 
award Norman Medal, 154. 

Iron, Srength of Wrought-Iron Struts, 
by James Chbistie, 151. 

James, John Colltnson.— Death an- 
nounced, 80, 84. 

Jennings, William Henby. — Admitted 
as Member, 135, 145. 

Jebvis, John B. — Discussion by, 29. 

Keating, Edwabd H.— Paper by, 154. 
Kendbick, John William.— Admitted 

as Member, 106, 119. 
Kennedy, John. — Censor to award 

Norman Medal, 5. 
Kimball, Fbancis W.— Admitted as 

Member, 85, 156. 
Knap, Joseph M.— Discussion by, 136. 
Kneass, Strickland. — Resignation of, 

156. 

Lawleb, John.— Admitted as Fellow, 
89, 136.— Paper by, 95. 
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LE BARON. 

Le Babon, J. Fbas. — Presents speci- 
men of preserved timber, 86. 

Le Conte, Louis J. — Paper by, 155. 

Ledebt.e, Geobge A. — Admitted as 
Junior, 85, 89. 

Lehlbach, Gustav. — Admitted as 
Member, 63, 83. 

Library.— Additions to, 113, 129.— 
Publications and Papers received 
for, 56.-State of, 51. 

Life Membership, 6, 45, 60, 64. 

Lincoln, William S.— Admitted as 
Member, 155, 156. 

Lindenthal, Gustav. —Paper by, 96. 

List of Members — Additions to, 61, 
83, 89, 119, 145, 156. 

— Changes and Corrections of Ad- 

dress, 61, 83, 89, 120, 146. 

— Deaths, 84, 90, 120, 148, 156. 

— Resignations, 156. 

Lockwood, John. — Discussion by, 10. 
Loweth, Charles Frederick. — Ad- 
mitted as Junior, 59, 61. 

Macdonald, Chables. — Discussion by, 
39, 73, 85.— Offers Besolution, 
79.— On Committee, 26. 

Mais, Henry Coathupe. — Admitted as 
Member, 106. 

Man, Albon Platt, Jb.— Admitted as 
Member, 135, 145. 

Mansfield, M. "William. — Admitted 
as Member, 61. 

Mabb, Geobge A. — Admitted as Mem- 
ber, 145, 149. 

Martin, Chables C — On Committee, 
108. 

McCool, Daniel.— Admitted as Mem- 
ber, 135, 145. 

McDonald, Hunteb. — Admitted as 
Junior, 79, 83. 

McGbath, Wallace. — Admitted as 
Member, 135, 145. 

McMath, Robebt E. — Discussion by, 
19. 

Meetings.— Of the Board of Direction. 
(See Minutes.) 

— Of the Society. (See Minutes.) 
Meter, Edwabd D. — Discussion by, 

95. 

Members.— Additions to. (See List.) 
—Ballots for. (See Ballots.)— 
Changes of Address. (See List.) 
—Deaths. (See List.)— Resigna- 
tions. (See List.) 

Membership. — Statement of, 44, 49. 

— Life, 6, 45, 60, 64. 

Memoirs of Deceased Members, 121, 
137. — William Raymond Mobley, 
121. — Ashbel Welch, 137. 



MENDELL. 

Mendell, Geobge H. — Report by, 18. 

Mtortt.t., William E.— -Censor to 
award Norman Medal, 5. — 
Elected Director, 5. — On Commit- 
tee, 60. 

Metcalf, William. — Address by, 98. 
— Elected Director, 5. 

Metrological Investigations, by 0. E. 

MlCHAELIS, 96. 

Michaelis, 0. E. — Discussion by, 26, 
38.— Paper by, 96.— Report by, 
111. 

Minneapolis, Convention at, 97. 

Minnetonka, Lake, 105. 

Minutes of Annual Convention at St 
Paul and Minneapolis, Minn.,' 
June 19, 20, 21, 22, 1883.— Called 
to order by John Bogabt, Secre- 
tary of the Society, 10 a. m., June 
19, in the Capitol at St. Paul, 91 ; 
Director Geobge S. Gbeene, Je., 
called to the chair ; address by 
J. W. Bishop, Chairman of Local 
Committee ; address by Governor 
Hubbard ; address by Geobge S. 
Gbeene, Jb., 92; address by Mayor 
O'Bbdzn, 93 ; Election of D. C. 
Shepabd as permanent Chairman ; 
address by D. C. Shepabd, 94; 
"Preservation of the Falls of St. 
Anthony," by F. U. Fabquhab, 
read and discussed ; " Cost of 
Steam Power," by Chables E. 
Emeby, read, 95. — Second Session, 
St Paul, June 20, 10:30 a. m. : "Cost 
of Steam Power" discussed; 
"Preservation of the Falls of St 
Anthony " discussed ; " An Acci- 
dent to Steam Pipes arising from 
the use of Blast Furnace Wool," 
by T. Egleston, read and dis- 
cussed ; "Railway Pontoon 
Bridge," by John Lawleb, read 
and discussed, 96 ; " Rebuilding 
the Monongahela Bridge at Pitts- 
burgh," by G. Llndenthal, read 
and disoussed,96.— Third Session, 
St Paul, June 21, 10:30 a. m. : 
" The Water Power of the Falls 
of St. Anthony," by Joseph P. 
Fbizell, read and discussed; 
"The Current-Meter, and why the 
Maximum Velocity of Water flow- 
ing in Open Channels is Below 
the Surface," by F. P. Steabns, 
read and discussed ; " Metrologi- 
cal Investigations" by O. E. 
Michaelis, read ; " Use of the 
Nasmyth Pile Driver," by D. J. 
Whutemobe, read and discussed; 



Digitized by VjOOQ IC 



VII 



MINUTES. 

Recess and Business Meeting ; 
"Railway Track Repairs," by 
Benjamin Reece, read ; " Cause 
of Decay in Timber," by J. W. 
Putnam, read ; Resolutions of 
Thanks passed, 96.— Fourth Ses- 
sion, Minneapolis, June 22, 10:30 
a. m. : Charles F. Hatch, Chair- 
man of Local Committee, in the 
Chair, 97; address by H. E. 
Rand, Ex-Mayor; address by 
William Metcalp, 98; "How can 
Railways be made more Efficient 
for theTransportation of Freight?" 
by William P. Shinn, read ; List 
of Members in Attendance, 103; 
Visit to Chicago, 104 ; Visits to 
Minnetonka, Fort Snelling, Min- 
nehaha, Lake Calhoun ; Excur- 
sion on the Mississippi and St. 
Croix to Stillwater, 105. 
Minutes of Meetings of the Board of 
Direction, 60, 80, 112, 136, 154, 
155. 

— January 2, 1883, Proposals con- 

sidered ; appropriations made ; 
arrangements for Annual Meeting 
made, 60. 

— January 15, 1883, Proposals con- 

sidered ; appropriations made ; 
Annual Report adopted, 60. 

— January 20, 1883, Standing Com- 

mittees appointed; Proposals con- 
sidered ; action taken as to Tests 
of Materials ; as to Ballots for 
Amendments to the Constitution, 
60. 

— February 14, 1883, Proposals con- 

sidered ; action taken as to 
Arrears of Dues ; as to Norman 
Medal ; as to Tests of Structural 
Materials ; as to Rowland Prize ; 
Resolutions received as to death 
of Ashbel Welch ; appropriations 
made, 60. 

— March 7, 1883, Proposals con- 

sidered ; Financial business trans- . 
acted, 80. 

— March 14, 1883, action taken as to 

award of Norman Medal ; Rules 
for award of Rowland Prize 
adopted ; Members dropped on 
account of Arrears of Dues : Ap- 
propriations made, 80. 

— April 4, 1883, Proposals con- 

sidered *, arrangements for Con- 
vention made, 81. 

— April 11, 1883, General business 

transacted, 81. 



MINUTES. 

— April 13, 1883, Arrangements for 

Convention considered, 81. 

— April 18, 1883, Arrangements for 

Convention considered ; appro- 
priations made, 81. 

— May 2, 1883, Proposals considered ; 

Financial business transacted, 
112. 

— May 9, 1883, Proposals considered, 

112. 

— June 6, 1883, Proposals con- 

sidered ; arrangements made for 
Convention ; order made that no 
meetings of the Society be held 
during July and August, 112. 

— June 16, 1883, Convention arrange- 

ments made, 112. 

— August 8, 1883, Proposals con- 

sidered ; action taken as to 
Arrears of Dues ; appropriations 
made, 136. 

— September 5, 1883, Proposals con- 

sidered ; action taken as to 
Library, 136. 

— October 3, 1883, ' Proposals con- 

sidered ; action taken as to 
Arrears of Dues ; Society of 
Mechanical Engineers invited to 
hold meeting in Society House, 
136.. 

— October 31, 1883, Proposals con- 

sidered; Censors to award Nor- 
man Medal and Committee to 
award Rowland Prize appointed ; 
Report of Nominating Committee 
received, 154. 

— November 7, 1883, Proposals con- 

sidered ; Names of Engineers se- 
lected at request of Councils of 
Philadelphia ; action taken as to 
Membership ceasing on account 
of Arrears of Dues, 154. 

— December 5, 1883, Proposals con- 

sidered ; arrangements made for 
Annual Meeting and for prepara- 
tion of Annual Reports, 155. 
Minutes of Meetings of the Society, 
1, 59, 63, 67, 79, 80, 85, 86, 91, 106, 
108, 135, 136, 149, 151, 153, 154, 
155. 

— January 3, 1883, Ballots canvassed; 

*' Railroad Economics as a Pseu- 
do-Science," by William P. 
Shinn, read and discussed, 59. 
--January 17, 1883. The Annual 
Meeting: Vice-President William 
P. Paine in the chair; Annual 
Reports of Board of Direction, of 
Treasurer, of Finance Committee ; 
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MINUTES. 

Committee on Uniform System 
for Tests of Cements continued; 
Beportof Committee on Standard 
Time read, accepted, and com- 
mittee continued and resolutions 
on the subject adopted, 1; Of- 
ficers of the Society elected ; Re- 
port of Censors to award Norman 
Medal; the medal awarded to 
paper by A. Fteley and F. P. 
Stearns; Determination of Min- 
neapolis and St Paul for next 
Annual Convention, 5; Amend- 
ment to Constitution providing 
for Compounding of Dues dis- 
cussed, amended and recom- 
mended for adoption, 6: Amend- 
ment to Constitution in reference 
to method for amending dis- 
cussed and recommended for 
adoption, 14; Amendment to 
Constitution providing for form- 
ation of Sections discussed, 15; 
Recess for Lunch; Session re- 
sumed; Report of Committee on 
Preservation of Timber read, ac- 
cepted and Committee continued; 
Discussion on Amendment to 
Constitution providing for form- 
ation of Sections resumed, 18; 
Amendment referred to a Com- 
mittee; Subject of Tests of Struc- 
tural Materials discussed, 26 ; 
Appointment of Committee on 
that subject referred to Board of 
Direction; Paper on "Increased 
Efficiency of Railways for the 
Transportation of Freight," by 
William P. Shtnn, discussed ; 
Committee reported Amendment 
of Constitution providing for for- 
mation of Sections, 29; Amend- 
ment discussed and recommend- 
ed for adoption, 30; Paper on 
44 Increased Efficiency of Rail- 
ways for the Transportation of 
• Freight" discussed; Recess; Dis- 
cussion resumed at 8 p. m.; . 
Deaths of Edgar S. Cart, of 
Theodore G. Ellis, and of Wil- 
liam R. Mobley announced; List 
of Members in Attendance, 40; 
Programme of Meeting and Ex- 
cursions, 41. 

. February 7, 1883, Death of Charles 
E. Fowler announced; Tests of 
Structural Materials discussed, 59. 

-February 21, 1883, "Weights and 
Measures," by Jacob M. Clark, 
read and discussed, 59. 



MINUTES. 

• March 7, 1883, Ballots for Member- 
ship canvassed ; Ballots for pro- 
posed Amendments to Constitu- 
tion canvassed; the Amendment 
in reference to method of amend- 
ing the Constitution adopted; the 
Amendments providing for Com- 
pounding Dues not adopted; the 
Amendments providing for form- 
ation of Sections not adopted,- 
63; Subject of Degree to be con- 
ferred by Technical Institutions 
discussed and referred to Com- 
mittee, 65; "The Flow of Water 
in Pipes," by Hamilton Smith, Jr., 
read and discussed, 67. 

- March 21, 1883, Death of James 0. 

Morse announced; Tests of 
Structural Materials discussed, 67. 

- April 4, 1883, Ballots for Member- 

ship canvassed; Death of Peter 
Cooper announced; "Geodetic 
Field Work," by G. Y. Wisner, 
read and discussed, 79. 
-April 18, 1883, Deaths of John 
Collinson James and of Simeon 
Sheldon announced; "Proper 
Compensation for Bail way Curves 
on Grades," by William B. 
Mobley, read and discussed, 80. 

- May 2, 1883, Ballots for Members 

ship canvassed; Death of Mil- 
ton Coubtwbight announced; 
"Suggestions as to the Conditions 
proper to be required in High- 
way Bridge Construction," by 
J. A. L. Waddell, read and dis- 
cussed, 85. 
-May 16, 1883, "Increased Effic- 
iency of Bailways for the Trans- 
portation of Freight " discussed; 
Progress of Panama Ship Canal 
discussed, 86. 

- June 6, 1883, Ballots for Member- 

ship canvassed ; Death of George 
W. Dresseb announced; Report 
presented of Committee in refer- 
ence to Engineering Degrees; 
"Increased Efficiency of Bail- 
ways for the Transportation of 
Freight " discussed, 106. 

- June 21, 1883, Business Meeting at 

Annual Convention ; Appointment 
of Nominating Committee; Ke- 
port of Committee on Uniform 
System for Tests of Cements, and 
Committee continued; Beportof 
Committee on Preservation of 
Timber, and Committee con- 
tinued; Report of Committee on 
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MINUTES. 

Uniform Standard Time, 108; 
Report discussed and Committee 
continued; Report of Committee 
on Aid for carrying on Tests of 
Structural Materials, 111. 

— September 5, 1883, Ballots for 

Membership canvassed; Election 
of Fellows announced; Deaths 
announced of Francis U. Far- 
quhar, and of Redmond J. 
Brough; Vibration, or the Effect 
of Passing Trains on Iron 
Bridges, Masonry and other 
Structures," by James L. Ran- 
dolph, read and discussed, 135. 

— September 19, 1883, Death of John 

C. Tbautwine announced ; "In- 
creased Efficiency of Railways for 
the Transportation of Freight " 
discussed; "On an Economical 
and Efficient Railroad Bridge 
Floor," by W. Howard White, 
read and discussed, 136. 

— October 3, 1883, Ballots for Mem- 

bership canvassed; Deaths an- 
nounced of George D. Ansley 
and of S. S. Montague; " Experi- 
ments on the Strength of 
Wrought-Iron Struts," by James 
Christie, read and discussed, 149. 

— October 17, 1883, "Cranes as 

Labor-Saving Machines," by 
Charles J. Appleby, read and 
discussed, 151. 

— November 7, 1883, Ballots for 

Membership canvassed; Deaths 
announced of Thomas J. Seely 
and of Henry Farnam; " Descrip- 
tion of a Combined Triangular 
and Suspension Bridge Truss," 
by Edwin Thacher, read and dis- 
cussed; Samples of Foreign 
Woods presented by James D. 
Schuyler and by F. J. Cisneros, 
and of Native Woods by J. M. 
Goodwin, 153. 

— November 21, 1883, "The Shu- 

benacadie Canal," by Edward H.. 
Keating, read and discussed; a 
Hydraulic Canal, built in very 
cold weather, described by 
Charles C. Smith; Standard 
Time discussed, 154. 

— December 5, 1883, Ballots for 

Membership canvassed; Deaths 
announced of Arthur Spdjlmann 
and of Howard Schuyler, 
"Dredging Operations at Oak- 
land Harbor, Cal.," by L. J. Le 
Conte, read and discussed, 155. 



MITCHELL. 

Mitchell, Alexander. — Admitted as 
Fellow, 136, 146. 

Montague, Samuel S. — Death an- 
nounced, 149. 

Moore, Robert. —Nomination for Ad- 
visory Board, 154. 

Morison, George S.— Discussion by, 
59. 

Morley, William R.— Death an- 
nounced, 40, 62.— Memoir of, 
121.— Paper by, 80. 

Morris, Charles J. A. — Admitted as 
Member, 149, 156. 

Morse, James O. — Death announced, 
67, 84. 

Munroe, Henry S.— Resignation of, 
156. 

Nasmyth Pile Driver, by D. J. 
Whittemore, 96. 

Nexsen, Elrert.— Admitted as Mem- 
ber, 155. 

Nomination of Engineers to serve on 
Professional Advisory Board, 154. 

Nominations, Committee on, 108 , 154. 

Norman Medal.— Award of, 5, 60, 80.— 
Board of Censors to make award, 
154.— Rules for its award, 82, 88, 
118, 127, 134. 

North, Edward P. — Discussion by, 
21, 33, 60, 67, 80.— Nomination 
for Advisory Board, 154. 

O'Brdsn, Mayor.— Address by, 93. 
O'Hanly, John L. P. — Admitted as 
Member, 135, 145. 

Paine, Charles. — Discussion by, 40. 
— Elected President, 5. — Report 
by, 2. 

Paine, William H. — Discussion by, 
8, 67, 78, 80, 136.— Elected Vice- 
President, 5. — Makes report, 55. 
—On Committee, 60. — Presides 
at Meeting, 1, 69, 63, 67, 80, 85, 
86, 106, 135, 136, 153, 155. 

Palmer, Francis I. — Resignation of, 
156. 

Paxson, Joseph S. — Discussion by, 
40. 

Pegram, George Herndon. — Trans- 
ferred to Member, 59, 61. 

Periodicals in Library, 56. 

Peterson, P. A.— Censor to award 
Norman Medal, 154. — Discussion 
by, 95. 

Pipes, Flow of Water in. (See Flow.) 

Poetsch, Charles J. — Transferred to 
Member, 85, 89. 
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POLK. 

Polk, GeobgeW. — Admitted as Mem- 
ber, 136, 145. 

Pontoon, Railway Pontoon Bridge, 
by John Lawleb, 95. 

Preservation of Timber. (See Com- 
mittee. ) 

Pbindle, Fbankltn 0. — Discussion 
by, 80, 155. 

Publications and Papers received at 
Library, 56. 

Putnam, Joseph W. — Paper by, 96. — 
Report by, 18. 

Railroad Bridge Floors, by W. How- 
abd White, 136. 

Railroad Economics as a Pseudo- 
Science, bv WlLLIAM P. Shinn, 
59. 

Railways, How can Railways be made 
more Efficient for the Transpor- 
tation of Freight, by William P. 
Shinn, 103. 

Railways, Increased Efficiency of 
Railways for the Transportation 
of Freight, by William P. Shtnn, 
29, 86, 108, 136. 

Railway Track Repairs, by Benjamin 
Reece, 96. 

Rand, H. E.— Address by, 98. 

Randolph, James L.— Paper by, 136. 

Reece, Benjamin.— Paper by, 96. 

Report of Board of Direction, 1, 43, 
60. 

— of Finance Committee, 1, 55. 

— of Treasurer, 1, 53. 

Reports of Committee. (See Commit- 
tees.) 

Resignation of Members. (See List.) 

Rich, Watson W. — Admitted as Mem- 
ber, 136, 145. 

Roberts, Poulteb Benjamin. — Ad- 
mitted as Member, 155. 

Rogebs, Albebt Bbainebd. — Admitted 
as Member, 106, 119. 

Rosewateb, Andbew. — Admitted as 
Member, 145, 149. 

Rowland Prize, 60, 80. — Committee to 
make Award, 154. — Rules for Its 
Award, 80, 81, 87, 117, 128, 133. 

Rundlett, LeonabdW. — Admitted as 
Member, 136, 145. 

Saint Paul, Convention at, 91. 

Sanderson, J. Gabdneb. — Discussion 
by, 40. 

Schuyler, Howabd. — Death announc- 
ed, 155, 156. 

Schuyleb, James D. —Presents Speci- 
mens of Mexican Woods, 153. 



SCOTT. 

Scott, Abthtjb H. — Admitted as Mem- 
ber, 85, 89. 

Seabs, Clinton B.— Presents Illustra- 
tions of Hydraulic Graders, 86. 

Sections of Society Members, Pro- 
posed Formation of, 15, 18, 29, 65. 

Seely, Thomas J. — Death announced, 
153, 156. 

Sheldon, Simeon. — Death announced, 
80, 84. 

Shepabd, David C. — Address by, 94. 
— Admitted as Member, 85, 89.— 
Chairman of Convention, 94.— 
On Committee, 108. 

Shinn, William P. — Discussion by, 9, 
20, 30, 36, 40, 59, 66, 86, 96, 108. 
— On Committee, 67.— Paper by, 
59, 103.— Report by, 107.— Reso- 
lution by, 96. 

Shubenacadie Canal, by E. H. Keat- 
ing, 154. 

Slatapeb, F. — On Committee, 108. 

Smith, Chables C— Paper by, 154. 

Smith, C. Shaleb. — Report by, 18. 

Smith, Hamilton, Jb.— Paper by, 67. 

Smith, Jabed A. — Admitted as Mem- 
ber, 85, 89. 

Smith, Lucius A.— On Committee to 
award Rowland Prize, 154. 

Society Meetings. (See Minutes.) 

Sptelmann, Arthur. — Death announc- 
ed, 155, 156. 

Staats, John H. — Discussion by, 155. 

Standard Time. (See Committee.) 

Steam Pipes, an Accident arising 
from the Use of Blast Furnace 
Wool, by T. Egleston, 95. 

Steam Power, Cost of, by Charles E. 
Emeby, 95. 

Steabns, F. P. — Discussion by, 96.— 
Norman Medal awarded to, 5.— 
Paper by, 96. 

Stevens, Fbank S. — Admitted as 
Member, 149. 

Stillwater, Minn., Visit to, 106. 

Stbtedingeb, Julius H. — Discussion 
by, 60. 

Structural Materials, Tests of. (See 
Tests.) 

Struts, Strength of Wrought Iron 
Struts, by James Christie, 151. 

Swain, George F.— Admitted as Asso- 
ciate, 136, 146. 

Symons, Thomas W.— Resignation 
of, 156. 

Tests of Structural Materials, 26, 59, 

60, 67, 110. 
Thacheb, Edwin. -Paper by, 153. 
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TIMBER. 

Timber, Cause of Decay in, by J. W. 
Putnam, 96. 

Timber, Committee on Preservation 
of. (See Committee.) 

Time, Uniform Standard. (See Com- 
mittee.) 

Toucey, J. M.— Report by, 2. 

Towne, Henry R. — Admitted as Mem- 
ber, 145, 149. 

Tbautwine, John C. — Death an- 
nounced, 136. 

Treasurer, Report of, 1, 53. 

Trotter, Alfred W. — Admitted as 
Junior, 136, 146. 

Tullock, Alonzo J.— Admitted as 
Member, 106, 119. 

Vibration, or the Effect of Passing 
Trains on Iron Bridges, Masonry 
and other Structures, by James 
L. Randolph, 136. 

Vdiing, E. P.— Discussion by, 40. 

Waddell, J. A. L. — Paper by, 85. 
Walker, W. W.— On Committee, 26. 
Ward, Charles D. — Discussion by, 

80. 
Ward, Lebbeus B. — Discussion by, 

80. 
Water, Flow of. (See Flow.) 
Watkins, Frederick W. — Admitted as 

Member, 145, 149. 
Weights and Measures, by Jacob M. 

Clark, 59. 



WELCH. 

Welch, Ashbel. — Memoir of, 137. — 
Resolutions as to Death of, 60. 

Welch, Ashbel, Jr. —Resignation of, 
156. 

Wells, David L.— Admitted as Fel- 
low, 119, 136. 

Wheeler, Ebenezeb S. — Admitted as 
Member, 153, 156. 

Whinery, 8.— Contributes to Build- 
ing Fund, 61. 

White, George H.— Admitted as 
Member, 85, 89. 

White, W. Howard.— Paper by, 136. 

Whittemore, Don J.— Discussion by, 
96.— Paper by, 96.— Report by, 
108. 

Williams, E. H.— Admitted as Mem- 
ber, 136, 145. 

Williamson, W. Garnett.— Admitted 
as Member, 79, 83. 

Willson, Frederick N. — Admitted as 
Junior, 136, 146. 

Wilson, Herbert M. — Admitted as 
Junior, 136, 156. . 

Wisner, George Y. — Paper by, 80. 

Wood, De Volson.— Discussion by, 32, 
34. — On Committee to Award 
Rowland Prize, 154. 

Worthen, William E. — Discussion 
by, 155. 

Wrotnowski, A. F.— Contributes to 
Building Fund, 119. 



Yates, Preston King.- 
Junior, 106, 119. 



-Admitted as 
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PROCEEDINGS. 



Vol. IX — January, 1883. 



MINUTES OF MEETINGS. 

(Abstract of such as may be of general interest to members.) 

THE ANNUAL MEETING OF THE SOCIETY. 

January 17th, 1883. — The Society met at 10 a. m., Vice-President Wil- 
liam H. Paine in the chair ; John Bogart, Secretary. Messrs. Samuel 
M. Gray, J. G. Van Home and F. A. Calkins were appointed tellers of 
the vote to be canvassed for officers of the Society . 

The Secretary then read the Annual Report of the Board of Direction,* 
which was, on motion, accepted. 

The Report of the Treasurer * was then read and accepted. 

The Report of the Finance Committee * was then read and accepted. 

On motion, the Committee on a Uniform System for Tests of Cements 
was continued. 

The Report of the Committee on Uniform Standard Time was pre- 
sented as follows: 

* Printed separately. 
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REPORT OF THE SPECIAL COMMITTEE ON STANDARD TIME, 

AMERICAN SOCIETY OF CIVIL ENGINEERS, NEW 

YORK, JAN. 17th, 1883. 



The Special Committee on Standard Time beg leave to submit the 
following report: 

In accordance with the resolution of the Society, at the meeting at 
Washington, on the 17th of May last, the Committee have continued 
their efforts to effect the objects set forth in the report then presented. 
Agreeably to the instructions of the meeting, a petition was forwarded to 
the Congress of the United States, respectfully praying that steps be 
taken for the establishment of a prime or zero meridian. 

On the 3rd of August last, the following Joint Resolution was passed 
by Congress: 

Joint Resolution. 

To authorize the President of the United States to call an Interna- 
tional Conference to fix on and recommend for universal adoption a 
common prime meridian to be used in the reckoning of longitude and 
the regulation of time throughout the world. 

Resolved by the Senate and House of Representatives of the United States 
of America in Congress assembled, That the President of the United States 
be authorized and requested to extend to the Governments of all nations 
in diplomatic relations with our own an invitation to appoint delegates 
to meet delegates from the United States in the City of Washington, at 
such time as he may see fit to designate, for the purpose of fixing upon 
a meridian proper to be employed as a common zero of longitude and 
standard of time reckoning throughout the globe; and that the Presi- 
dent be authorized to appoint delegates, not exceeding three in number, 
to represent the United States in such International Conference. 

The President of the United States, on the 5th December, 1882, 
informed Congress by message that he had directed the Secretary of State 
to address foreign Governments in conformity with the terms of the 
Joint Resolution. 

On the 31st July, 1882, the Chairman of the Special Committee 
addressed a letter to the President of the American Association for the 
Advancement of Science. A copy is appended. 

The Chairman attended the meeting of the Association held in 
August, in Montreal, and took part in the discussion on the question of 
standard time. He explained the action taken by this Society and the 
course suggested in his letter to the President of the Association. A 
committee was appointed to represent the Association at the proposed 
Convention, and generally to assist and co-operate in the objects referred 
to in the communication. 
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In the report of the Special Committee presented to the Society at the 
Washington Convention last May, it was set forth that a pamphlet contain- 
ing various documents bearing on the subject of time-reform had been 
circulated; that a series of questions prepared with the view of eliciting 
all shades of opinions had been issued; and that replies had been received 
from many prominent men connected with the profession, with railways 
and telegraphs, and with scientific bodies. These replies embrace opin- 
ions on each of the eleven questions submitted from 137 different sources 
in the United States, Canada and Mexico. They have been classified and 
printed. They present much interesting and valuable information, and 
are marked by a striking unanimity on the main questions. 

Since these replies to questions were published, other replies have 
been received, among which are communications from the managers of 
two great trans-continental railways entirely approving of the scheme 
issued by the Committee last March. In one case the manager states 
that he has experimentally applied the system, with the happiest results- 

At the Washington Convention the Committee felt warranted in report- 
ing the general opinion in every section of the country heard from, as fol- 
lows: " The opinion has also been generally expressed that while our 
"time system should be in harmony with that of other nations, the 
" necessity for reform on this continent is so urgent that we should not 
" wait for other nations to move in the matter. That we should, as soon 
" as practicable, inaugurate a system, the primary object of which would 
" be to meet our own requirements. But that in taking the initiative we 
" should by all means adopt a system capable of extension to the whole 
" globe, and that we should to some extent give other nations an oppor- 
li tunity of co-operating with us. " 

The recent action of Congress is a most important step in the move- 
ment to bring into operation the views set forth by the Society. The 
adoption of an initial meridian or time-zero, to be used by all nations, 
will at once serve our own purposes on this continent and establish the 
key to ultimate entire uniformity of system everywhere. The Interna- 
tional Conference will be convened directly for the establishment of an 
initial meridian. This determination will have an important bearing on 
the regulation of time, but the question of standard time itself may 
with advantage be considered separately, and in anticipation of a settle- 
ment of the international question in the manner prescribed by Joint 
Resolution of Congress. , 

The Committee accordingly submit that the interests of the public 
will be best consulted by the calling of a Convention to examine into 
all the considerations bearing on the questions of time-reckoning, and 
to determine and recommend a system for regulating time which will 
secure the greatest advantages to all interested in every locality in North 
America. In the opinion of the Committee, the Convention should 
consist of delegates representing railway, telegraph and transportation 
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corporations, scientific societies, chambers of commerce, Departments 
of 8tate and other bodies interested, in the United States, Canada and 
Mexico. 

The documents referred to are appended. 



Special Committee. 



Sanpfobd Fleming, Chairman, 

Charles Paine, 

Theodore N. Ely, 

J. M. Toucet, 

J. E. Hiloard, 

T. Egleston. 



Documents Appended. 

1. Letter from the Chairman to the President of the American Asso- 
ciation for the Advancement of Science, July 31st, 1882. 

2. List of persons from whom replies have been received to the series 
of questions issued by the Special Committee. 

3. Additional list of persons from whom replies have been received 
to the series of questions (MSS.). 

4. Classified replies (1 to 137, inclusive) to the series of questions 
(printed). 

5. Additional replies (138 to 146, inclusive) to the circular of ques- 
tions (MSS.). 

6. Questions issued in March, 1882, by the Special Committee. 

On motion, the report was accepted and the Committee continued. 

On motion, the following resolutions were adopted: 

Resolved, 1. That the report submitted by the Special Committee on 
Standard Time be accepted, and that the Committee be continued, and 
requested to take all such steps as they may consider expedient and ne- 
cessary to carry out the views of the Society in respect to the important 
question referred to them. 

Resolved, 2. That it is in the public interest that a convention be held 
at as early a date as practicable to examine into the question of regulat- 
ing time for railway, telegraph and civil purposes generally, and to 
determine and recommend a system of standard time which will 
secure the greatest advantage to all interested throughout North 
America. 

Resolved, 3. That every important interest affected by the regulation 
of time should be represented in the proposed Convention, and that it 
should specially consist of delegates from railway, telegraph and trans- 
portation corporations, scientific bodies, chambers of commerce and 
Government departments. 

Resolved, 4. That the Society is prepared to be represented by dele- 
gates in the Convention, and to co-operate with other bodies in respect 
to it. 
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Resolved, 5. That if, on ascertaining the views of other bodies inter- 
ested in the movement, and it be deemed expedient to do so, a petition 
may be forwarded to Congress, in the name of the Society, respectfully 
praying that steps be taken for the calling of the Convention. 

The tellers presented the canvass of the ballot for officers, and the 
following members were declared elected officers of the Society for the 
ensuing year : 

President: Chables Paine. 

Vice-Presidents : William H. Paine, Henry Flad. 

Secretary and Librarian : John Bogart. 

Treasurer : J. James R. Croes. 

Directors : George S. Greene, Jr., Joseph P. Davis, William Met- 
calp, William E. Merrill, William G. Hamilton. 

The Board of Censors to award the Norman Medal — Messrs. George S. 
Greene, William E. Merrill and John Kennedy — then presented their 
report, awarding the medal to the paper, "Description of Some Experi- 
ments on the Flow of Water made daring the Construction of Works 
for Conveying the Water of Sudbury River to Boston. " The authors 
of this paper are Messrs. A. Fteley and F. P. Stearns, members of the 
Society. 

The Secretary then presented a canvass of the suggestions that had 
been made by members in response to the circular in reference to the 
place and time for the next Annual Convention of the Society, as fol- 
lows : 

Minneapolis was suggested by 74 



San Francisco 
Chicago 
New York 
St. Paul 
St. Louis 
Philadelphia 
Denver 



13 
11 
5 
4 
4 
2 
2 



And the following named places by one each: Toronto, Detroit, White 
Sulphur Springs, Pittsburgh, Newport, Louisville, Cincinnati, Jackson- 
ville, Fla., Milwaukee, Memphis. 

The month of June was suggested by 51 

" May " " 25 

" July " " 12 

" January " " 4 

" August " " 4 

" February'* " 2 

And one for each of the following : 

April, September and October. 

An invitation from the officers of the National Exposition of Railway 
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Appliances, to be held at Chicago in June next, was then presented, 
asking this Society to hold its Convention at Chicago during the time of 
that Exposition. 

A letter was presented from D. J. Whittemore, M. Am. Soc. C. E., 
renewing the invitation to the Society to hold its Convention at Minnea- 
polis or St. Paul. After discussion it was, on motion, resolved thai the 
determination of the time aod place for the next Convention should be 
referred to the Board of Direction, with power to make all requisite 
arrangements. 

Proposed amendments to the Constitution were then discussed. 

The first amendment regularly proposed is : 

Proposed amendment to Article XXII. 

Add at end of article as follbws : 

Any member of the Society not in arrears for dues, may compound for future annual dues 
by the payment of Two Hundred and Fifty Dollars; Provided, however, that each person duly 
elected a member shall pay the entrance fee and also the annual dues for tho current year of 
his election. 

Provided, also, that any member desiring to compound for future annual dues shall have 
paid the annual dues for a current year before the compounding sum may be available. 

Provided, also, that in addition to the sum provided for com ponn diner dues, there shall 
be paid by each compounding member, resident within fifty miles of the Post Office in the City 
of New York, the sum of Ten Dollars per year for five years after compounding. 

Should a resident member become non-resident at any time during the five years after 
compounding he shall be relieved from the payment of such annual sum during the time of 
non-residence. 

Should a non-resident member become resident at any time within five years after com- 
pounding, he shall be liable to the annual payment of Ten Dollars for each year of residence 
up to five years after compounding. 

Members compounding shall sign an agreement that they will be governed by the Con. 
stitution and By-Laws of the Society as they are now formed or as they may be hereafter altered, 
amended or enlarged ; that in case of their desiring to withdraw their names from the roll of 
the Society, the amount theretofore paid by them for compounding, and for entrance fees and 
annual dues, shall be the property of the Society ; that in case of expulsion, the amount paid 
for compounding shall be returned to the expelled member, but not the amount theretofore 
paid for entrance fees or for annual dues. 

The Chair. — This proposed amendment is now before you. 

Mr. Haight. — When movirig an amendment to the proposed amend- 
ment of Article 22 of the Constitution, it seems proper I should give my 
reasons therefor. It seems desirable that an article to be incorporated 
in our Constitution should contain less provisos than the one submitted, 
and should be more determinate in its language . The proposed amend- 
ment, while favoring present non-resident members by requiring that 
they should pay no annual dues if they remain non-residents for five 
years after compounding, even though all their after years be spent 
where they will be classed as residents, discriminates unfairly against 
present resident members, who may not be residents after five years 
from the time of compounding. Present non-resident members, not 
being required to pay annual dues if they remain non-residents for five 
years, may spend the after years of their lives within the limits of resi- 
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dency without being required to pay more. Requiring those compound- 
ing to again subscribe to the Constitution and By-Laws only weakens 
the force of the obligations incurred by subscribing to Form A in the 
Appendix, as required by Article 22. It seems to me that once sub- 
scribing to the Constitution and By-Laws should be of sufficient force to 
abide forever, so long as the person is a member. The proposed amend- 
ment, by providing for return of the compounding fee to members who are 
expelled, appears to be offering a premium to those persons designing to 
withdraw from the Society, to perform acts which will lead to their ex- 
pulsion. In the amendment I now propose there are no provisos in- 
corporated, and no distinction is made between resident and non-resi- 
dent members, as the itinerant nature of our profession makes it possible 
or probable that a few years may cause an entire reversal of the condi- 
tions of many in that respect. As the benefits of compounding will be 
received principally by those least needing them, because of their being 
best able to pay largely, it appears as though the compounding fee 
should be so large that the Society should be benefited thereby. As it 
is desirable that the indebtedness upon the building should be liquidated 
as speedily as possible, it would be well that a member should be 
encouraged to contribute to the Building Fund ; and simple justice re- 
quires that members in adverse circumstances should not be liable to ex- 
pulsion because of their indebtedness to the Society, so long as their 
indebtedness is less than the amount of their previous voluntary contri- 
butions. 

I therefore move, as a proposed amendment to the amendment, the 
substitution of the following therefor : 

" Any member of the Society, after having paid his entrance fees and 
the annual dues for the year of his becoming a member, and not in 
arrears to the Society, may compound for future annual dues by the 
payment of $300. All sums paid for entrance fees, for the Building 
Fund, for annual dues, or for compounding for annual dues by virtue of 
this amendment, shall be the property of the Society, and no portion 
thereof shall be returned by reason of resignation or expulsion of a 
member so compounding. No person shall be liable to expulsion because 
of being in arrears to the Society, unless the amount of his indebtedness 
shall exceed the amount of his previous contributions to the Building 
Fund." 

The Secretary. — In order to do that, sir, you will have to amend 
another article of the Constitution. One of our troubles in the past has 
been that amendments have been offered which have affected other articles, 
and the proposers have not thought of that, and we have had, several 
times in the past, conflicting provisions. The reason of the number of 
provisos is that there should be no such conflict. This proposed amend- 
ment immediately conflicts with another definite article of the Con- 
stitution. 
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Mr. Lookwood. — Mr. Haigbt's motion was not seconded. 

The Chair. —Is this amendment seconded ? 

The amendment was not seconded. 

The Chair. — Discussion on the original proposed amendment is in 
order. I will make an explanation, as my name appears as one of the 
proposers of the original amendment. When the subject of compound- 
ing for dues came up a long time since and was referred to the Finance 
Committee, there was such a state of our finances at that time, that the 
propositions then presented could not be entertained with safety. I am 
pleased to say that our finances are advanced to a better standing, and 
we are now in position, as the Finance Committee thinks, to take advan- 
tage of, and present the sum that is here mentioned as a proper sum for 
compounding ; and that is why it is presented by the Finance Commit- 
tee to the Board of Direction, and through the Board of Direction to 
the Society. 

General G. S. Greene.— This provides for a life membership. 

The Secretary. — Yes, sir ; that is it. 

The Chair. — Yes, sir. In other words, we think the finances will 
stand this sum . 

Mr. Croes. — Mr. Chairman, there is a question raised by a gentleman 
sitting near me with regard to the reason for putting in the proposition 
that in case of expulsion the amount paid for compounding should be 
returned to the expelled member. I would like to have from the Secre- 
tary, as he has looke'd into that matter, his presentation of the case- 
why, after full discussion, it was so proposed by the Board of Direction. 

The Secretary. — The reason for that is to avoid the possibility of a 
legal complication such as recently occurred in this city. The ground 
of a suit against a club was, that once having paid a fee for life mem- 
bership, the club did not have the right to expel a member; that he thereby 
obtained a corporate right in the club, which he could not be deprived 
of . The point has been made that if there had been a provision in the 
law of the club, that in case of expulsion that sum for life membership 
should be returned, and this was agreed to at the time of subscribing, 
then there would be no question . Expulsion, of course, is an exceedingly 
improbable matter to come up. We never had a case of it in this 
Society at all. We have had a good many suspensions for non-payment 
of dues, but that is not expulsion. One article of the law of the Society 
refers to a person who shall not pay his dues, that he ceases to be a 
member, but that is not expulsion. That cannot affect a man who has 
paid his $250, for there are no more dues to pay ; but there is a special 
provision in regard to the expulsion of a member after due trial, etc . 

Now, as that can come up only in very extreme cases, it has been 
suggested that the safest way would be to avoid all possible legal com- 
plications. If we expel a man we might just as well not have his 
money ; we Lave had the interest on it while he was a member, and 



Digitized by VjOOQ IC 



therefore, under the advice the Secretary took, that clause was put in. 
The Secretary was told that the clause would avoid all possible trouble. 
The Society can better afford to lose the amount, having had the interest 
during the time of membership, than to give the member any possible 
legal ground for controversy . 

General G. S. Greene.— Would not it be just as well, when he com- 
pounds, to get a statement from him that he submits to the rules ? 

The Secbetaby. — The amendment provides that members com- 
pounding shall sign such an agreement . 

General G. S. Gbeenb. — Then why is it necessary to return the 
money ? 

The Secretary. — Because a lawyer told me it would be better. 

General G. S. Gbeene. — Has that case been decided against the 
club referred to ? 

The Secretary. — No, sir ; it is in the courts yet. 

Mr. Coopeb. — In reference to this whole matter, I cannot help thinking 
as I did when I saw the circular, that it does not seem to be prudent, 
under the present circumstances, to adopt this method of compounding, 
although I am in favor of it as a member. If I am correctly informed, 
we now have some surplus funds. But a very considerable portion of 
this is made up from the payment of entrance fees. Until we have a 
permanent fund — enough to pay the Secretary and clerk hire, and 
enough to perfect the library in addition — I think we ought to get all 
the fees we can. Until we are entirely above board and have everything 
in the shape it ought to be, I think we should hesitate in this matter. 

Mr. Oboes. — The reason for making resident members pay more for 
five years, was because it was thought possible that the applications for 
compounding might come largely from them, and the Society could not 
afford to lose the extra amount that resident members annually pay. 
The interest on $250 is not enough to pay the annual dues of resident 
members. They now pay $10 a year more than non-resident members 
do, and for a few years, at any rate, until the income of the Society 
becomes larger by accessions, we could not afford to lose that amount ; 
therefore it is proposed that for five years resident members should pay 
$10 more each year. That is, it actually made resident members pay 
$300. They could pay it in a sum of $300 or in annual installments of 
$10 each. At the end of the five years it was hoped the Society would 
be able to continue the sum alike for resident and non-resident 
members. 

Mr. Shinn. — I would like to ask the Secretary whether he has taken 
any advice, or considered the condition that would arise in case any 
resident member paid $250, and then became in arrears for his annual 
payment of $10 a year for five years ? That is the point. 

The Secbetaby. — Yes ; we talked about that. 

Mr. J. P. Davis. — He would not be entitled to vote ; that is all. 
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Mr. Shinn. — Would he cease to be a member under Article 27 of the 
Constitution ? 

Mr. J. P. Davis. — I should say he would. 

Mr. Shinn.— What would become of tbe $250 that he paid for a life 
membership ? I only raise the question to ask whether it had been con- 
sidered, and what view was taken of it. It did not occur to me until 
this discussion began . 

The Secretary. — Well, he was to be liable to the annual payment of 
$10 for five years— no, I don't know what would happen. I don't know. 

Mr. Shinn. — Article 27 says : "Any person admitted to the Society 
*' who shall refuse to pay any assessment or other dues to the Society "— 
of course, that term would apply to this $10 for five years — "or who 
" shall neglect the same for the term of six months, after due notice is 
" issued, shall cease to be a member." Now, this proposed amend- 
ment provides for cases in which the members withdraw from mem- 
bership. It also provides for cases in which parties are expelled 
from membership. But it makes no provision for cases where parties 
cease to be members by non-payment of the annual dues of $10 for five 
years. 

Mr! J. P. Davis. — If a party who has subscribed to the Constitution 
agrees to these conditions, he signs a contract. As far as I see, if he does 
not pay his dues he ceases to be a member. 

Mr. Lookwood. — It seems to me that these two cases are parallel. 
You have to take action in case of expulsion. You have to take action in 
case of a member who fails to pay dues. Could not the one claim this 
compounding money as well as the other ? 

The Chair. — It is not intended so. 

Mr. Lookwood. — It seems to me that the cases are so clearly alike 
that one could do it as well as the other. I claim, however, that if I 
compound my dues and sign a contract to abide by the rules and regula- 
tions of the Society, and transgress them, so that I will have to be 
brought up before the Direction of the Society and be expelled, that I 
would have no legal claim for this money unless this clause is left as it 
is. I should be in favor of striking that out entirely. If my course of 
action and conduct was such as to require my expulsion, I ought to for- 
feit all claim to any moneys I paid in. 

Mr. J. P. Davis. — I think there is a great difference in the two cases. 
In one case it is a voluntary action on the part of the member. He has 
agreed that if he does not pay his fees he will cease to be a member ; and 
he does not pay his fees. That is voluntary on his part We assume, 
as a matter of fact, that the Board of Direction will see that the name 
will be dropped from the list. In the other case we have a trial ; he 
does something the Constitution provides for his not doing. He has been 
guilty of insulting talk, or something of that kind, we don't know what 
it may be. I think there is a vast difference between the two cases. 
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General G. SL Gsnens.— I don't see any good reason for returning this 
$25(1 I do not believe we are under any obligation to do it ; if a man 
signs an agreement to that effect, and if he is expelled, notwithstanding 
the lawyer's opinion, I do not believe we are under any obligation to do 
it I don't believe he can have any claim against us after signing that 
agreement. 

Mr. Croes. — Would it not be better, instead of separating with- 
drawal and expulsion, to make it, " In case of their ceasing to be mem- 
bers from any cause whatever, the amount paid would be the property 
of the Society. " 

Mr. Shinn. — It would be absolutely better. It is a well established 
legal principle that when you begin to specify you exclude everything 
not specified . If you do not do this you will have it in such a shape 
that everybody who does not voluntarily withdraw could take the money 
back. 

Mr. Oboes. — I shall move an amendment to the last clause. Perhaps 
the proposers of the original amendment may agree to that and let that 
go to ballot as amended. I offer this amendment, then, that the last 
paragraph of the proposed amendment to Article 22 shall be amended to 
read thus : 

" Members compounding shall sign an agreement that they will be 
governed by the Constitution and By-laws of the Society as they are now 
formed, or as they may be hereafter altered, amended, or enlarged ; that 
in case of their ceasing to be members from any cause whatever, the 
amount theretofore paid by them for compounding and for entrance fees, 
and for annual dues, shall be the property of the Society." 

Mr. Shinn. — I second that. 

The Chair.— The question is open for discussion. 

General G. S. Greene. — Is there any objection to that in connection 
with the other articles ? 
, The Secretary. — Not that I see, sir. 

Mr. Shinn. — I have no doubt whatever of the legal effect of an agree- 
ment of that kind. In the case that has been referred to, of the club, 
which is now pending in the courts, as I understand it, there was no 
agreement in regard to life membership. Life membership, of course, 
stated as a naked proposition, means life membership. It does not 
mean a membership at the pleasure of some committee of the Society. 
And that presents a very different question from what would be pre- 
sented in case this amendment to the Constitution were adopted as now 
proposed, under which the party paying in this $250 should sign an agree- 
ment to be bound by its conditions. I do not see anything in these 
conditions at all contrary to public policy, and any person is entirely 
competent to make any contract he pleases that is not contrary to public 
policy. Therefore I see no difficulty in that being made operative. 

Mr. Croes.— The proper motion would be, in that case, that this 
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meeting recommends the adoption of the proposed amendment to Article 
22, with the last clause amended as stated. 

Mr. Shinn.— I suggest, Mr. President, that it is hardly time to come 
to that yet. We are now discussing the question of an amendment to 
the proposed amendment. We may adopt this and any other amend- 
ment after this is adopted. After all the amendments that are proposed 
to this original amendment have been considered and passed upon, then 
the question of the adoption of the amended amendment as a whole 
would be in order. 

The Chair. — I will state that all this meeting can do is simply to ap- 
prove an amendment. It will go to vote hereafter, and practically the 
whole action here is simply an approval, not a final adoption at all, but 
an approval to be sent out for ballot. 

The Secbetary. — It has been generally customary to recommend 
amendments. 

The Chair. — Yes, and I understand recommendation to be equivalent 
to approval. 

General G. S. Greene. — The question is now on the adoption of that 
amendment ? 

The Chair. — Yes, sir. That has been moved and seconded. 

The proposed amendment was then adopted. 

Mr. Shinn. — I have another amendment to suggest. While it will 
be claimed that this fund to which the money received for compounding 
dues goes, is the general fund of the Society, there is practically no dif- 
ference between the general fund and the Building Fund. There have 
been numerous contributions made by members to the Building Fund, 
and the amendment that I propose to offer relates to that. Add after 
the amendment, as it now reads: 

" Any member who shall have heretofore paid 3250 or more into the 
Building Fund of the Society shall, at his request in writing, be credited 
with the same as in compounding of his annual dues; and any member 
who shall have heretofore paid into said fund a less sum than $250 shall 
be allowed to compound his dues as provided in this section by paying 
the difference between the sum heretofore paid and $250. " 

The object in offering the amendment is to put those members who 
have voluntarily come forward and contributed to the Building Fund in 
as favorable a position as those members who have not come forward in 
that way. It does not necessarily follow that they will all take advantage 
of it; but they all may. The Secretary has made up a statement show- 
ing about the amount of money that would be involved in its adoption. 
He gives to me these figures : That six members have paid $250 or 
over; that would amount to $1 500. That would come out of the general 
fund; that is, the general fund would be lessened to that extent — in case 
they all accepted this provision. Fifty-five have paid $100, making 
$5 500. Seven have paid between $100 and $250, say $150 each, making 
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$1 050. And twenty -three have paid less than $100, which, assuming the 
average to be $50, gives $1 150. Making, in all, about $9 000 which would 
be involved, on which the annual interest, at five per cent., which is 
the basis of the Secretary's calculation in this matter, would be $450. 

It seems to me it would be nothing but justice to those members 
who have come forward and contributed to the Building Fund to give 
them the advantage, if they desire to take it, of this amendment to the 
Constitution. It is well known to the most of the members that this 
particular action on the part of the Board of Direction in submitting 
this amendment arose very largely out of what was said at the last 
annual meeting about contributions to the Building Fund; and it was an 
effort to produce a fund of sufficient amount to enable the mortgage to 
be canceled on the building whenever it was desirable to do so in the 
opinion of the Board of Direction. So that I offer that amendment for 
consideration. 

Mr. J. P. Davis. — The proposed amendment says "any member who 
has paid $250 for the Building Fund." Suppose he is a resident mem- 
ber; he has to pay $300. 

Mr. Shinn.— If he has paid $250, that simply puts him in the position 
of anybody else now paying $250. 

The Secbbtary. — It says "shall at his request in writing be credited 
with the same' as in compounding of his annual dues." 

Mr. Croes. — Some members have kindly presented the Society with 
$150 for the Fellowship Fund, Why should not they be credited in the 
same way as subscribers to the Building Fund ? I do not think that the 
members who have contributed to the Building Fund ever did it with 
any idea of ultimate advantage in that way, and I do not believe that 
they desire it; and I do not think it is very complimentary to them to 
suppose that they would desire it. 

Mr. Shinn.— They "do not need to take advantage of it if they do not 
desire it. 

Mr. J. P. Davis. — I wish to say further that we cannot afford it. 
That is the chief objection to it. 

Mr. Croes. — That is a good objection, too. 

The Chair.— The question is now properly before the Society upon 
this amendment as proposed. I would simply state that the sum men- 
tioned, $250, was the lowest that the Board of Direction could, in their 
view, place that proposed sum to be applied to the general fund. I 
merely state that for information. 

The amendment was then, upon vote, not adopted. 

The Chair. — Further discussion of the proposed amendment is in 
order. Are there any further amendments to the proposed amendment ? 

General G. S. Greene. — I move that it be recommended for adoption 
to the Society by the annual meeting. 

Mr. Shinn. — I second that. 
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The Chair.— It is moved and seconded that the amendment, as 
amended, be recommended by the annual meeting for adoption by the 
Society. 

The motion was carried. 

The Chair. — The next proposed amendment to the Constitution is 
in order for discussion or amendment. 

Proposed amendment to Article XXXIII. 

Amend Article XXXIII. so that it will read as follows: 

Proposed amendments to this Constitution must be submitted in writing, signed by not 
less than five members, on or before the first Wednesday in November, and shall be sent by 
letter to the members of the Society at least twenty-five days previous to the annual meeting. 

Such amendments shall be in order for discussion at such annual meeting, and may be 
amended in any manner pertinent to the original amendments by a majority vote of the 
annual meeting; and if so amended, shall be voted upon by letter-ballot in form as amended 
by the annual meeting; if not so amended, they shall be voted upon by letter-ballot as sub- 
mitted; the vote to be counted at the first regular meeting in March. 

An affirmative vote of two-thirds of all ballots cast shall be neoessary to the adoption of 
any amendment. 

Mr. Croes.— Article XXXIII. of the Constitution, as it now stands, 
reads: 

Abtiolb XXXIII.— Proposed amendments to this Constitution must be submitted in 
writing, signed by not less than five members, on or before the first Wednesday in November, 
and then sent by letter to the several members of the Society at least twenty-five days previous 
to the annual meeting. Such amendments shall be in order for discussion and amendment at 
such annual meeting, and, with such amendments thereto as may have been approved by s 
majority vote of the annual meeting, shall be voted upon by letter-ballot, the vote to be 
counted at the first regular meeting in March. An affirmative vote of two-thirds of all ballots 
cast shall be necessary to secure the adoption of any amendment. 

It was the object of the writer of this present provision in the 
Constitution, that its effect should be as is now proposed in the 
amendment. But the article is so worded that it was decided to be 
necessary to send out not only an amendment, as submitted to the annual 
meeting, but also such amendments to it as were approved by the an. 
nual meeting. 

This proposed amendment obviates that difficulty, and sends out 
only one form, namely, the form which is approved, after discussion, at 
the annual meeting. 

General G. S. Greene. — I don't think the other meant anything dif- 
ferent. 

Mr. Cbobs. — That has been the ruling and the custom, so that this 
amendment is merely to return to what was intended by the member 
who drew up the present article. 

General G. S. Greene.— I move that that be recommended to the 
Society for adoption. 

Mr. Shinn. — I second the motion. 

The Chair.— The question is on the recommendation of this proposed 
amendment for adoption by the Society. 
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The proposed amendment of Article XXXIII. was then, by vote, 
recommended for adoption. 

The Ohaib.— The next proposed amendment to the Constitution is in 
order for discussion or amendment. It is a proposed new article. 

Proposed amendment: 
A new article. 

Whenever twenty or more members shall signify their desire to form a Section of this 
Society for the advancement of a special branch of Engineering, the Board of Direction shall 
consider such application, and submit it with an expression of opinion to the Society for 
s letter-ballot. The application shall be granted if two-thirds of the votes be in the affirm- 
•tive. 

Sections authorized as above shall have the privilege of separate meetings for reading of 
papers and discussions at times and places determined by themselves, but may not assume to 
transact business in the name of the Society. 

The transactions of such sections shall be published by the Society under the usual 
regulations; but no expense other than for such publication shall be borne by the Society. 

General G. S. Greene.— It will be seen by this olanse that the Board 
of Direction are required to publish any papers which may be read by 
these small sections of not less than twenty men. It would be really 
throwing into the hands of a few members the right to put into the pro- 
ceedings anything they chose. 

Mr. Cboes. — It says, "under the usual regulations." 

General G. S. Greene. — Does that include submitting them to the 
Committee on Publication ? 

Mr. Cboes.— Yes, sir. The usual regulations are as prescribed by 
Section 16 of the By-Laws, as follows : 

Section 16.— When a paper is presented to the Society, the Secretary shall at once examine 
it, and report thereon to the Committee on Library, with reference to this standard : Papers 
containing old matter, readily found elsewhere, those specially meant to advocate personal 
interests, those carelessly prepared or controverting established facts, and those purely specu- 
lative or foreign to the purposes of the Society, should be rejected. The Committee 
shall then determine whether such paper may go before the Society. They can return it to 
the writer for correction and emendation, and call to their aid one or more members of special 
experience relating to the subject treated, either to advise on the paper or to discuss it. Such 
papers as in the judgment of the Committee should go before the Society shall promptly, 
upon their acceptance, be printed; others shall be recorded in books provided for the 
purpoae . When, however, the Library Committee does not feel authorized to publish a paper, 
they may provide an abstract thereof, which, when approved by the author, may be published 
instead of the original paper. 

I do not see that this formation of Sections in this very indefinite 
form is going to advance the purposes of the Society in any way. If 
there is anybody that can say anything in favor of it, I would like to 
hear it. 

Mr. Haioht. — Some addition is needed to the amendment, I think. 
It seems very desirable that no course shall be pursued that will have a 
tendency to weaken this Society, or to detract from the interest felt in 
its meetings by members . It is inevitable that if Sections are formed in 
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the manner proposed, and they appoint meetings at the same time as the 
Annual Meetings or Conventions of this Society, it will have the effect 
of weakening the Society. Yet it might be done according to the word- 
ing of the amendment. It seems to me, also, that all papers for a Sec- 
tion need to be submitted to the Board of Direction as much as papers 
for a meeting. With regard to the times of meetings, the annual meet- 
ing of the County Surveyors' Association, of Indiana, was appointed to 
begin yesterday, and the annual meeting of the Ohio Institute of Min- 
ing Engineers will be held this evening. Members of either, who are 
also members of this Society, will be less likely to attend this meeting 
than they would be if the meetings of these bodies were at other times. 
It also appears detrimental to the interests of the Society for Sections to 
be established within resident limits, as no need for them within those 
limits seems evident. Any matters that would come before them can be 
with equal propriety introduced at the Society meetings, and be of 
interest to alL Beyond the resident limits, Sections formed for "the 
advancement of engineering" can introduce and discuss subjects 
relating to any of its branches, and thereby give to non-resident 
members of this Society advantages that are now possessed by residents 
only. By permitting all members of the Society to participate in the 
discussions of the subjects brought before any Section, the Society 
would seem to be strengthened rather than weakened by the formation 
of such Sections. The submission of all papers to the Board of Direc- 
tion, and the reception of its approval before publication, will be as nec- 
essary for the meetings of Sections as for those of the Society. By pub- 
lishing the papers in the Transactions, and transmitting them to all the 
members, with an announcement of the times and places of presentation, 
not less than twenty-five days before the time so announced for the papers 
to be read, a much more full discussion would seem probable than by 
the present plan, and the benefits of membership would probably be in- 
creased, and be more widely diffused. Non-resident members, and those 
unable to hear the reading of papers, will in this way be enabled to par- 
ticipate in the discussion, and the Society will inevitably be strengthened 
by the increased interest that will result in its transactions. Therefore, 
I submit this proposed amendment. 

Mr. Cboes (acting temporarily as Secretary). — Mr. Haight hands me 
this amendment. Proposed amendment by Mr. Stephen S. Haight : By 
adding to the proposed article of the Constitution, " No Section formed in 
accordance with this article shall have its place of meeting within 50 miles 
of the Post Office of the City of New York, nor shall any meeting of a 
Section be held at the same time as tbe Annual Meeting or Convention 
of this Society. All papers for the Society, or for a Section thereof 
formed in accordance with this article, shall be submitted to the Board 
of Direction, and if accepted shall, unless otherwise requested by the 
author, be published with the Transactions of the Society, and with an 
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announcement of the times and places of their presentation, to be trans- 
mitted to each member not less than 25 . days before the times so 
announced. At the time so announced for the presentation of the 
papers, they shall be read by title only, unless otherwise desired by the 
writer, or ordered by a majority of the members present, and all 
members of the Society shall have a right to present written or verbal 
discussions of such papers at the places so announced for their 
presentation." 

Also by erasing therefrom the words " of a special branch." 

Mr. Haight. — Yes, sir; I submit that. 

The amendment was seconded by Mr. Van Winkle. 

Mr. Oroks. — The last clause of this is in conflict with the other pro- 
visions of the Constitution and By-Laws. It is unnecessary, for all that 
matter is provided for in the Constitution and By-Laws now It is not 
germane to this question, or to this part of the Constitution. I would 
suggest that Mr. Haight withdraw that last part of it, while the first part 
would come in properly. The latter part of this proposition conflicts 
with other parts of the Constitution and By-laws. The first part of it 
is, that no Section shall be formed within fifty miles of New York. 

General G. S. Greene. — I still think that it is objectionable to have 
these proceedings (which are mentioned in this original amendment) 
published. It says here, " The transactions of such Sections shall be 
published by the Society " — the discussions of these separate Sections, 
which would increase our publication very much, and probably not 
very advantageously. There is no discretion in the Committee, as to 
publishing them, in our regulations ; they are published on certificate 
of the Secretary of the Society. 

Mr. Cboes. — Papers for Transactions go before the Library Com- 
mittee. 

General G. S. Greene. — It would require the Society to publish 
the transactions of these Sections. 

Mr. Cboes. — The objection that seems to me to be a strong one to 
this, is the manner in which the Sections are to be formed. Now, the 
object of this one was to form an association of river and harbor engi- 
neers ; it was proposed by a number of gentlemen engaged on the Mis- 
sissippi River, and this section was drawn up by Mr. McMath. And 
they have drawn up a constitution for a Society of River and Harbor 
Engineers, but proposed, before forming that Society actually, to sub- 
mit this section to the Society, so that, as some of them were members of 
this Society — not all — they could work under the charter of the Ameri- 
can Society of Civil Engineers, which would be the best way ; and they 
would not form a separate society, and the American Society of Civil 
Engineers would publish their papers. Now, the river and harbor engi- 
neers are scattered pretty well over this country. 

On motion, a recess for lunch was taken to half-past two. 
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The session of the Annual Meeting was resumed at 2:30 p.m.; Vice- 
President William H. Paine in the chair ; John Bogart, Secretary. 

The Secretary announced the programme of the excursions of the 
Society for the next day and for the reception in the evening. 

The Report of the Committee on the Preservation of Timber was then 
presented. 



REPORT OF THE COMMITTEE ON THE PRESERVATION OF 

TIMBER. 

To the American Society of Civil Engineers : 

The Committee on the " Preservation of Timber " has collected a 
large mass of information. 

This is so voluminous that the Committee has not yet had time to 
analyze it carefully and to write a report. It will do so as soon as the 
press of other engagements permits, and meanwhile asks the indulgence 
of the Society. 

Respectfully submitted, 

O. Chanute, Chairman. 

B. M. Harrod, 
G. Bouscaren, 
E. R Andrews, 
E. W. Bowditoh, [ Committee. 
G. H. Mendell, 

C. Shaler Smith, 
J. W. Putnam, 

On motion, the report was accepted, and the Committee continued. 

The Secretary announced that Mr. F. W. Gilbert, C. E. of the North- 
ern Pacific Railroad, was present, and desired, through the Secretary, to 
repeat the invitation that the next Convention should be held at Min- 
neapolis or St Paul. He presented for inspection of members a num- 
ber of photographic views of scenery on the Northern Pacific Railroad. 

The Chair. — We will now resume the discussion on the proposed 
amendment to the Constitution. The Secretary will please read it as 
proposed. 

The proposed amendment was read, and also the amendment as 
offered by Mr. Haight (printed above). 

Mr. Colling wood. — If any gentleman is present who can do so, will 
he be kind enough to explain the object of the original amendment? 
That has not yet been brought to the knowledge of the meeting. 

Mr. Croes. — The Secretary is not here, I believe, at this moment 
This amendment was accompanied by a letter from Mr. Robert E. Mc- 
Math, Member of the Society, of St. Louis, who stated that it had been 
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intended to form a Society of River and Harbor Engineers. A constitu- 
tion and by-laws had been drawn up, and many members had been 
secured, but as a great many of them are members of our Society, they 
desired to act in concert, not in opposition to the American Society of 
Civil Engineers ; to establish this branch society, as it were, of the 
American Society of Civil Engineers, devoted to the discussion of the 
questions which especially interested these gentlemen, namely, river 
and harbor engineering ; and, in order to accomplish that object, they 
desired the passage of a general law covering not only their case, but the 
case of any twenty or more gentlemen connected with the Society who 
desired to have an opportunity to discuss their own special branch of 
engineering at any time that they saw fit. 

The Secretary. — I have here from Mr. Robert E. McMath a discus, 
sion of this proposed amendment, which he asks me to submit on account 
of the inability of himself or others of the proposers to be present. 

Mr. R. E. McMath (through the Secretary). — A statement of the 
origin of this amendment will, I think, furnish a strong argument for 
its adoption. 

A number of engineers who were interested in a particular line of 
work and its related topics, proposed to form a special society. In can- 
vassing the subject, it appeared that some, who were members of the 
American Society, proposed, if the suggested organization was formed, 
to terminate that membership. Others, not now members, seemed to 
think that all the real advantages of association would be realized in the 
special society. Thus it appeared that to form an independent organi- 
zation would to some extent be contrary to the interests of the general 
society. Several of the promoters of the movement thought it well to 
avoid this danger, believing it practicable to effect all the ends desired 
by the proposed organization under the Constitution of the American 
Society, if the latter was so amended as'to allow those specially inter- 
ested in any branch of the profession to form sections or subdivisions. 
It also seemed probable that the desire for special facilities which actu- 
ated us would sooner or later lead others to similar action. We think it 
would be better to forego the presumed advantages of special organiza- 
tion rather than begin a process of disintegration, and we propose this 
new article as inaugurating a policy which will draw men into, and not 
from, the general society. 

More general reasons may be added to the foregoing : 

1. Recognition of sections would increase the interest of members 
and incite them to activity by bringing into closer contact those who 
have similar experience and studies. Attrition produces heat. 

2. Papers presented through the medium of sections would probably 
be prepared with increased care, and discussions would doubtless be 
fuller than now. As a result, the value of the Transactions would be 
increased.. 
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3. At Conventions, meeting by sections would enable more papers to 
be read and discussed, also would, by variety of programme, enable those 
in attendance to choose what they will hear. As a result, more will 
attend, for they will see prospect of gain in professional knowledge, each 
in his own line, and at the same time to enjoy the social features and 
visits to works and wonders, which properly form a large part of Conven- 
tion programmes. 

4. To these gains we may add that activity in the several lines will 
be an attraction that will draw the whole body of the profession to seek 
membership in some class, for they will find that they cannot afford to 
stay out; consequently, growth of the Society in numbers and in- 
fluence. 

Mr. Haight. — I think that all of the advantages enumerated in these 
articles would be aa well derived from the formation of sections accord- 
ing to the amendments that I have proposed, by striking out the words 
" of a special branch," letting any paper upon any branch of engineering 
come properly before such section. It would seem to be more consistent 
with the character of our Society to have it so that any members of the 
Society who are residents of the place of meeting of one of those sec- 
tions, should properly be members of that section, and should be able to 
present any papers upon engineering subjects to that section, with all 
the advantages we should derive in that way, and without serious disad- 
vantage. That might be advocated by those favoring the formation of 
such a section. 

Mr. Croes.— I think there are a great many places in the United 
States where it would not be possible to form a section under the provi- 
sions of the amendment offered by Mr. McMath, but where it would be 
possible to form a separate society, which was open to the discussion of 
any subject. For that reason, if the proposed amendment of Mr. 
McMath is approved by this meeting, it would seem to me to be well to 
amend it by leaving out the special provision, as Mr. Haight recom- 
mended. I am not entirely clear as to the advisability of the sectional 
arrangement, at any rate. 

Mr. Shinn. — The amendment, as then amended, would not prevent a 
section being formed relating only to a special branch. It would admit 
of that, or of a section covering all branches. I would like to ask the 
question, however, whether it is the design of the amendment to provide 
that only members of the American Society of Civil Engineers can be- 
come members of such section? The amendment, as drawn, seems to me to 
be a little doubtful on that point. It says that twenty or more members 
may form a section, but it is only by a remote implication that it conveys 
the idea that they may not afterwards take in members who were not 
members of the American Society of Civil Engineers ; and that should 
either be provided for explicitly, or else it should be stated that the con- 
stitution should be subject to the approval of this Society. But I think 
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it would be better to state it explicitly— to be composed exclusively of 
members of the American Society of Civil Engineers. 

That question, it may be remembered by a good many of the mem- 
bers, was very thoroughly discussed at the Louisville Convention, in 
1873, under a resolution that had previously been offered, and the com- 
mittee formed to consider it reported at that Convention on the sub- 
ject of the formation of what were then called "chapters." That 
difficulty arose as to allowing these local societies to take in members 
who were not first made members of the American Society. It seems to 
me that, while this amendment is silent on that point, if it is approved 
at all, it ought to be approved in such form as would not leave that open 
to doubt. 

Mr. Nobth.— I would like to ask the Chair if there is any thing in the 
Constitution now that prevents members getting together and reading 
papers at any meeting? 

The Chair .—There is nothing prohibiting it that I know of. 

Mr. Nobth. — I don't know what more they want. 

General G. S. Greene.— They want it published in our Proceedings. 

Mr. North. — I understand any paper read before our Society is 
published. 

Mr. J. P. Davis. — I should think from the letter of Mr. MoMath 
that he intends to have others than members of this Society, members 
of the local society. 

The Secretary. — I think, from a personal conversation with Mr. 
McMath, that he does not propose to have anybody members of these 
sections except members of the Society. 

Mr. J. P. Davis. — In his letter he speaks of those who proposed 
forming societies not being members of our Society. 

The Secretary. — What he said to me was that he knew that these 
members would immediately become members of this Society. 

Mr. Croes. — Suppose they could not come in ? 

The Secretary. — Then they could not be members of that local 
society . We have invited men here who were not members. They can- 
not vote. They cannot call themselves members of the Society. We 
are exclusive, if we choose to be exclusive, but at many of the interest- 
ing discussions that we have had — even at the last discussion upon the 
paper which will be in order for discussion this afternoon — there were 
men here who were not members of our Society, who, by invitation of 
the presiding officer, took part in the discussions. We have published 
papers in our Transactions not by members of the Society. We have 
published discussions on technical papers by persons who are not mem- 
bers. 

Mr. Cross — Then what is the advantage of this proposed amend- 
ment ? Has not everybody connected with the Society the same privi- 
lege now that he would have under this amendment ? 
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Mr. J. P. Davis. — No ; the papers are to be read before the local 
society and then published here. 

General G. S. Gbeene . — I would like to ask a question . As I under- 
stand, this amendment is proposed to meet local interests, that is, en- 
gineers who cannot attend the meetings here, and who want to meet for 
discussion . 

Mr. North. — Is there anything in the Constitution that prevents 
twenty members of this Society, who may be residents at Chicago or St. 
Louis, from meeting, from listening to a paper, from discussing it, and 
then sending the paper here with this discussion and having it published 
in our Proceedings, under the usual restrictions ? That is what they 
propose to do. Why can't they do as they choose— send the paper here 
and let us publish it ? 

The Secretary.— The only point in answer to that is : These gentle- 
men have been talking to me, and I feel it proper that I should, in a 
certain sense, represent them. The answer to that is what has been sug- 
gested just now by a gentleman in another part of the room- That is to 
say, papers to be published here are to be read here at meetings of the 
Society, or at the Conventions. Now, gentlemen who are interested in 
the improvements of the Mississippi River, which these particular gentle- 
men are specially interested in — the improvement of the rivers of the 
West — cannot come to New York for that purpose very well. They 
want to have discussion of papers upon their special lines of engineering, 
which discussions can be had there, at St Louis, for instance, or other 
points, and where men who are immediately in the line of that sort of 
engineering can be present and take part. They have sent some 
of their papers to this Society ; they have been read at meetings of 
this Society ; they have been very little discussed. If they had been 
read before a number of engineers actively engaged in the improvement 
of the rivers of the West, they would have been actively discussed. 
Now, they say, we don't want to get out of the Society ; we don't want 
to form an organization to do it. But we feel this need ; discussing a 
thing a thousand miles off is a very difficult thing to do. Now, why don't 
yon give us this sanction to go on, as a section of the Society, and 
discuss these questions? Then we send them to you. Your Publication 
Committee takes them ; it is expressly provided that they shall be pub- 
lished only under the regulations of the Society. They claim that it will 
add to the interest of the publications of our Society if they can only 
have this privilege. And I mean to say that it is really a fact, that it is 
an earnest desire on the part of these men, that I feel is true, to increase 
the membership and usefulness and extent of this Society, rather than to 
fritter it away by a lot of small organizations. Whether they are right 
or not in their method of getting at it, is another question. But they do 
feel that they are interested in special lines of engineering, and that 
large numbers of engineers who are so interested cannot come to New 
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York to discuss these matters, and they say they would like to discuss 
these questions, and discuss them to a certain extent under the feeling 
that they are doing it as members of the American Society of Civil Engi- 
neers. In answer to the points suggested as to the methods of the Eng- 
lish society, they say that it is a very different thing ; the members of that 
Society can very easily come from any part of England to London, the cap- 
ital ; it is a short distance ; but we cannot come from Chicago here ; we 
cannot come from St. Louis here. They say they certainly have no in- 
tention to change the power of the Society in its general organization to 
control its own affairs in any way ; they claim that absolutely. There is 
certainly an amount of credit to be given to their honesty in this matter. 
I do not think they want anything else. If they want to form a separate 
society, they can do it; but they say they don't want to, and we must 
give them the credit of honesty in the matter. It is decidedly a different 
thing from the suggestion made two or three years ago, which was dis- 
cussed so largely and which was not carried, to form Chapters of the 
Society. And then the question was, how was it possible to form Chap- 
ters of the Society which should not have the power of admitting mem- 
bers, and yet which should keep successful? The Society made up its 
mind at that time that it conld not be done. It was earnestly discussed, 
but on the whole it was decided there was no way to do it. Now, they 
particularly say they don't want to have the slightest privilege in 
regard to the admission of members. All they want is the power to go 
on, under the direction of the Society, to meet together and discuss 
these questions. It is true that they can do that this moment, but then 
they won't be doing it at all as of this Society. If they send their papers 
here, if they do that, then the answer would be, why you read this paper 
previously before a lot of people ; it is not new, because it was not origi- 
nally presented to this Society. That is all. 

General G. S. Greene. — They propose more than really asking that 
their papers be recorded here. They ask their transactions, which they 
cannot do under the present organization. Their transactions, of 
course, include their debates and discussions, which may be very exten- 
sive, and all I propose is, that the publication of these transactions shall 
be subject to the approval of the Direction. I propose to make an 
amendment to that effect. 

Mr. Cooper. — I think that in this discussion of this question of 
sections, two things are to be considered — the section by locality 
and the section by specialties/ Forming a section for the dis- 
cussion of harbor and river improvements is entirely a different 
thing from forming a section to have it at St. Louis or New Or- 
leans, or any other point. They are two different things. I believe 
thoroughly in both of them — both in sections by localities and in 
sections by specialties. But to discuss the matter thoroughly it seems 
to me we should keep each of. them separately in view. By local sections, 
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the members of our Society have the opportunity of coming together 
and thoroughly discussing any subject they desire. They should have 
the right also of admitting as many members of that section as they 
please, regardless of being members of our Society. Such admission does 
not give them any rights in our Society, but simply gives them the right 
in the section to discuss any papers that come before that section, we, as a 
Society, getting the benefit of that discussion. That is part of the object 
of our Society— to get information from all parts, from every person. 
We would get the benefit of that. Such members would have no rights 
in the American Society of Civil Engineers. They would not even be 
entitled to our publications, but we would get the benefit of their being 
members of these sections. In addition, a section by specialties would 
have great advantages, because any subject of a particular character 
would be brought before the men who are competent, or supposed to be 
competent, to discuss that matter, instead of throwing it open for a 
general discussion, which frequently crowds out the very ones who should 
discuss the subject. Now it seems to me, in discussing this subject, we 
should consider whether this is a proposition for sections by location, 
or sections by subjects. 

The Chair. — The proposed amendment which we are now speaking 
of, seems to change it. 

Mr. Cooper. — The amendment as originally proposed, as I read it, 
simply divides the Society into sections by special subjects. It has 
nothing to do with locality, but Mr. Haight's amendment changed the 
character altogether, and makes it sections by location. That is the 
vital point, it seems to me, in the whole subject. 

Mr. Egleston.— It is true, as has been said by the Secretary, that 
this country is greater than any other country in the world, on account 
of its greater extent. In older countries you can get access to the capital 
in a few hours. It is very clear that members of this Society, if they 
were members in San Francisco, ought to be allowed to discuss the engi- 
neering points which are of interest there; they ought to be allowed not 
only to read papers, but to discuss the matter, and then, when that has 
been done, that discussion and these papers could easily be sent here 
and be read by title and be part of the discussion of the Society. If yon 
cut off a member in San Francisco from hearing it discussed by members 
in the vicinity, and who know most of the details, and require him to 
read it here, where there may be no discussion on it at all, it seems to me 
you cut off a great deal of useful knowledge. I think by a very simple 
amendment — I am not prepared to offer it — if we allow members to go 
on and discuss subjects to them locally interesting, and then have the 
paper forwarded here and read by title, you would have accomplished all 
that is desired in both these amendments. 

Mr. Croes. — There are a great many papers published already which 
are never read. The majority of the papers published, I might almost 
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say, are not read in full at the meetings, so that there is nothing to be 
gained by making any more written law on the subject. 

Mr. Egleston. — The discussion of the paper is often very much more 
interesting than the paper itself. 

Mr. Oboes. — Very much more. 

Mr. J. P. Davis. — Do you submit papers to be read in the Society 
which have been read elsewhere ? 

Mr. Oboes. — No, sir. 

Mr. J. P. Davis. — Then, that is the point. They want to read their 
papers elsewhere, and send them here to be published. 

Mr. Oboes.— Papers that have been read before other societies, and 
not published elsewhere, could be published here perfectly well. The 
important point in the thing is, as I understand it, that we demand 
priority of publication of any papers presented to the Society. If these 
local sections are to have the papers reported in the local press and pub- 
lished in the papers there, that would be a publication in advance, which 
would render it ineligible for publication by our Society. The same 
point I take with regard to the publication complete of papers that are 
read here and might be given to a local paper to publish before publica- 
tion by the Society. As a member or chairman of the Library Commit- 
tee, I should vote always against the publication by the Society of any 
paper in such a case. 

Mr. Oolungwood. — When this matter, in a little different form, was 
up before us five or six years ago, I was then opposed to the action. 
Since that time I think circumstances have changed very materially ; we 
are now in a stronger position than we were then, and we can afford to 
be more liberal. We do know that some of these local societies that 
have been formed since then, are doing a good work ; and that some of 
the papers they are publishing, are ones we would be glad to have in our 
Proceedings. It seems to me we should endeavor to secure for our pub- 
lication that class of papers which have been read elsewhere, some of 
them exceedingly good. In my mind it is very desirable to do it. I do 
not know what is the best way exactly. We might not hit on the best 
way first, but certainly it is a good idea to make an entering wedge, and 
see what can be done hereafter. 

Mr. Bolleb.— It is a good thing for this Society to take a broad and 
liberal view of this matter. Most old members will remember the time 
when we had our old quarters in William Street. The great difficulty 
was to make the members take a broad American idea of the Society, and 
the Society was growing fast to be simply a local New York Society. 
Every effort was made in all sorts of ways to interest the members be- 
yond the influence of New York; a great many resignations came in; 
they said they knew nothing about the Society, they got no benefit from 
it, and finally the idea of the peripatetic annual conventions was settled 
upon. And from that day the Society has become what it is. The whole 
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strength of the Society has arisen from the idea of making the interest of 
the engineers of the country a common one. And that was done by moving 
from point to point once a year, and getting together and developing the 
social idea and exchanging scientific information. It was absolutely 
necessary on account of the vast differences in points of habitation, and 
the importance of engineers coming together. 

This sectional idea is another step in the same direction, and the gen- 
eral principle of it I am in full sympathy with. I do not see exactly 
that the amendment proposed covers just what we want to do, but I be- 
lieve it is on the right line, and from the material we have in hand in the 
original proposition and the amendment and discussion, I think that an 
efficient working amendment can be framed to meet the needs of all 
those gentlemen that are at a distance from New York, and still closer 
bind the Society all over the country, and make it more national even 
than it is now. I think, probably, the best plan would be to appoint a 
committee to take this material and see if they can draft a series of reso- 
lutions or draft an amendment that would meet the objections that have 
been urged — and there are objections in the present crude form — and 
present to the Society in the course of fifteen or twenty minutes — I think 
it can be done — an amendment that will meet the views of all parties 
in reference to this, and have the section idea worked up in the direction 
that is proposed. I move, therefore, that these amendments and orig- 
inal proposition be referred to a committee, to report within fifteen or 
twenty minutes to the Society a complete amendment for consideration. 
I think no objections can be made, and then we can get through it a 
great deal quicker. 

Mr. Shinn. — I second that motion. 
The Chaib.— How many do you ask on the committee ? 
Mr. Bolleb. — A committee of five. 

The Chaib. — It is moved and seconded that this matter be referred to 
a committee of five, to report before we adjourn. 

The motion being put to the vote, was unanimously carried. 
The Chaib. — I appoint as such committee : Messrs. Boiler, W. W. 
Walker, Macdonald, Cooper and Charles H. Fisher. 
(This committee then retired.) 

The Chaib. — The present condition of the subject of Tests of Struc- 
tural Materials was referred to in the report of the Board of Direction. 
That subject is, by request, now open for discussion. 

Mr. Michaelis. — I only want to say a very few words on this matter, 
and that simply in a practical direction. You may, perhaps, recollect 
the circumstances under which the present law was passed. It was at 
the Convention in Washington, at a time when the Society felt itself 
really pledged to a bill that at that time appeared to have a fair prospect 
of being passed. In the hurry of the session, however, that bill was not 
favorably reached. There was, however, a feeling that something ought 
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to be done at once to bring about this so much desired end — the use of 
the Government machine at Watertown Arsenal— in the interest of the 
profession. The official representatives of the Society at that time felt 
that they could take no official action in the matter, inasmuch as they 
were pledged with the other societies to a certain course of action, 
namely : the support of the bill which was then before Congress. But 
I believe most of them felt that as individuals they could do what to 
them seemed best for the benefit of the Society and the profession. 
Accordingly, at the closing hours of the session, while the Army Ap- 
propriation Bill was in controversy, the present provisions of law were 
added by the efforts of the members of the Society who were then in 
Washington, aided by certain Government officials. The law as it stands 
now gives national recognition to the American Society of Civil Engi- 
neers, and that is a permanent law ; also provides that any programme 
of test which they may submit shall be duly carried out. That is the 
law as it stands. That year the appropriation was ten thousand dollars, 
which had been the usual appropriation for several years, and I believe 
had always been expended in what was then the legal work of the 
machine, and I presume has been no more than was needed. In fact, 
there was always more asked, but it was not obtained. Now a new duty 
is devolved by law upon the machine. The Board of Direction have done 
their part very satisfactorily. They have proposed a programme, and I 
understand the proper Government officials have been communicated 
with, and I believe that will be carried out so far as the means at hand 
will permit. The Society has been given, by law, certain privileges. 
The law, however, has not provided any means for carrying out the 
Society's programme, and I believe that it is our business to attempt to 
provide the necessary appropriation to carry out any programme that 
we may have submitted, or that we may hereafter submit. The present 
Army Bill, in which this matter is legislated upon, contains the same 
provision that it has always contained, namely : it appropriates ten 
thousand dollars for the care and preservation of the machine, and for 
the tests of structural materials. Now remember that this appropriation 
of ten thousand dollars is not a specific appropriation to carry out the 
programme that -the Society submits, but it is intended to cover all 
expenses of the machine, including whatever tests the Government may 
require. But no special provision is made for this new work that has 
been imposed upon the machine. The present Congress becomes functus 
officio on the fourth day of March next, and the next appropriation will 
stand until the 30th July, 1884. The next Congress in its long session 
meets in December, 1883, and judging by the past, appropriation bills 
will not be reached until the following June. That brings it to June, 
1884. So that you see, if any money is required to carry out the pro- 
visions, it must be obtained now, for otherwise a space of eighteen 
months will pass without any appropriation being available. I would 
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suggest, from the experience of the past, that any reasonable amount 
of money that the Society may deem necessary to carry out its pro- 
gramme can be obtained from Congress, and I think it is our business 
to obtain it. I would suggest that the Society appoint a committee, 
and for reasous that are probably known to all of you I do not pro- 
pose to make that motion, but I think it would be well to appoint a 
committee whose business it shall be to appear before the Appropriation 
Committee of the Senate, or probably the Conference Committee, who 
shall ask for an appropriation for what we require, namely : the carry- 
ing out of the programme which this Society may submit. I think it 
is very feasible to do this. This is a very economical Congress just 
at present, and no appropriations are made that are not in strict 
accordance with the law. This year we are in a different position 
from the last. Last year any legislation we asked to have engrafted in 
appropriation bills was subject to the point of order that it was not 
in accordance with law. Now, however, if an appropriation of five, ten, 
fifteen or twenty thousand dollars— whatever the Society should deem 
proper — should be put in the bill, and one of the well-known objectors 
in the House or Senate should raise the point of order, that there was 
no law for this, the supporters of the bill could well point to the 
law, that is on the statute at present, that it is made the duty of the 
proper Government official to carry out the programme that may be 
submitted by the American Society of Civil Engineers, and that this 
money is needed to carry out the law. I think I have made the matter 
plain. I think it requires very little work, and the work that the Society 
expects from the carrying out of its programme will really be jeopar- 
dized unless the necessary funds be obtained. 

I submit that a committee be named, whose influence will be stronger 
and more potent than the individual members who appeared last summer, 
and who obtained the legislation— a committee who can state that they 
represent the body of the American Society of Civil Engineers, which 
Society is now recognized by the national law. And that is the reason 
I suggest that a committee be appointed who can speak in the name of 
the Society, and tell the gentlemen in Congress that the Society wants 
this money. 

Mr. Eoleston. — I think it is the duty of this Society now to follow 
up the idea suggested by Captain MichaeHs, and that was part of the 
original programme of the Conference Committee in Washington. As 
Captain Michaelis does not desire, to do so, I therefore make a motion 
that a committee be appointed to act for the Society in this matter. 

Mr. J. P. Davis. --Ought not that motion to be a little more com- 
plete, specifying the number, and when they shall be appointed? 

Mr. Michaelis. — I mean immediately. 

The Chair. — I wish the mover of that motion would suggest how 
many he wants. 



• 
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Mr. Eglbston. — A committee of seven I suggest should be appointed, 
and that the committee, if necessary, be appointed by the Board of 
Direction within as short a time as would be convenient 

Mr. Michaelis. — The bill is now in the Senate, and it is very neces- 
sary whatever is to be done should be done quickly. I do not think we 
have over two weeks to do the work in. The bill has passed the House 
without any special appropriation for this purpose. It is now in the 
hands of the Appropriation Committee of the Senate. 

Mr. Eglbston.— It was suggested that the committee be appointed 
by the Chair as soon as practical. I think it would be better, perhaps, 
for the Board of Direction to discuss the matter, to find out who the 
members are that would be most likely to have the most influence in 
Washington. 

The Chair. — I like the suggestion that the Board of Direction should 
make the appointments, because I think the subject of canvassing who 
could best go to Washington, and who personally had the most influence 
at Washington, would require some little time. I like that form best. 

The Secretary. — The Board of Direction will, by law, have to meet 
within a week, and I suppose that action can be taken immediately. 

The Chair. — It is moved and seconded, then, that a committee be 
appointed by the Board of Direction, consisting of seven, to attend to 
this matter. 

On being put to a vote, the motion was carried. 

The Ohaib. — General business is now in order. Members are requested 
to present any desired business. None being presented, the discussion 
upon the paper by William P. Shinn, M. Am. Soc. C. E., on " The In- 
creased Efficiency of Railways for the Transportation of Freight," will 
be in order. 

A discussion of this paper by Mr. John B. Jervis, Hon. M. Am. Soc. 
C. E., was then read by the Secretary. 

The committee to report upon the proposed amendment to the Con- 
stitution then presented its report through the Chairman, Mr. Boiler, 
as follows : 

The committee, to whom was referred the original amendment of the 
Constitution, with its various amendments, would respectfully report as 
follows : That they have unanimously and heartily agreed upon the fol- 
lowing amendment, and they have done so with as catholic a spirit as 
possible to advance the interests of the Society, and to protect the So- 
ciety in all needful ways in its composition, control and dignity. The 
amendment they propose is simply a small change on that originally 
proposed, namely, that the proposed amendment should read as follows: 

Proposed amendment. 

Anew Article: 

Whenever ten or more members of the Society shell signify their desire to form a Section 
of this 8ociety for the advancement of Engineering or of any special branch thereof, the Board 
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of Direction shall consider such application, and submit it with an expression of opinion to 
the Society for a letter-ballot. The application shall be granted if two-thirds of the rotes be 
in the affirmative. 

Sections authorized as above shall have the privilege of separate meetings for reading of 
papers and discussions at times and places determined by themselves, but may not assume to 
transact business in the name of the Society. 

The transactions of such Sections may be published by the Society under the usual regu- 
lations; but no expense other than for such publication shall be borne by the 8ociety. 

Mr. Shinn. — I move that the report be accepted, and that the com- 
mittee be discharged. 

Mr. Cooper.— I second the motion. 

The motion was adopted. 

General G. S. Greene. — I move that the amendment as reported be 
recommended by the Annual Meeting for adoption by the Society. 

Mr. Shinn. — I second that. In seconding that motion, Mr. Presi- 
dent, I wish to endorse what Mr. Boiler has so well said in regard to 
broadening instead of any possible narrowing of the foundations of this 
Society. The important change that he referred to in his historical 
remarks, of adopting peripatetic conventions, undoubtedly laid the 
foundation for the present prosperity of the Society. Many of the 
members will remember that in 1873 we came to another point where 
there was some departure necessary, and it was only obtained after a 
very considerable struggle. The questions then of admitting non- 
resident members to a voice in the proceedings of the Society by means 
of the letter- ballot, and the question of a monthly publication of the 
transactions instead of an uncertain 

Mr. BoiiLEB. — Spasmodic. 

Mr. Shinn. — A publication so uncertain and irregular that we never 
knew whether we would receive two or three papers a month or one in 
three months, came up for discussion, and were very warmly discussed 
and finally adopted. 

I knew at that time the feeling of the non-resident members on these 
two subjects. They felt as though they were excluded by the necessities 
of their situation from personally participating in the meetings that 
were held in New York twice a month, and many of them, by their 
remoteness from the place that might be selected from time to time for 
the Annual Convention, were prevented from even attending that, 
except at rare intervals. The number of members that we had in attend- 
ance at the conventions was rarely over fifty or sixty out of a member- 
ship at that time of some three hundred, showing that a very large 
proportion of the members was not able even to get to the conventions. 
The feeling was that the Society, if it was to be made national, should 
be so broadened in its views, in its aims, and in its efforts as to include 
those members that necessarily resided at a great distance from the City 
of New York. 

There has been another particular in which it has always seemed to 
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me the policy of the Society has been narrow, and I think the time has 
come now to broaden that — the question of the publication of these 
papers. It was for a long time held that no periodical, newspaper or 
other publication should be allowed to publish the papers of the Society. 
They were copyrighted; they might be quoted from; they might pub- 
lish portions of them; but the papers themselves were copyrighted, and 
could not be published as a whole in any other publication. Now, 
engineers, as well as other people, need to get their wares before the 
public; their wares are frequently their views— their ideas; and as 
human nature is very much the same everywhere, and very much the 
same in all the walks of life, the experiences that others have had in 
getting their wares before the public are certainly not to be ignored by 
the Society. I recollect when the remark was made, that if we allow 
these papers to be published in other publications there would be no 
inducement for people to become members. Now, as astute a man as 
Barnum has found it to his advantage to parade his animals and his 
human beings all through the town where he was going to show; he did 
not hide them and say, " You shan't see one of these animals, or one 
of these people, until you come within the walls of my tent." He has 
found it to be an advantage to show them, and to let the people see he 
had something worth showing. He has found that by that means he has 
increased the attendance at the show. Now, that lesson ought not to be 
lost in this Society. In the Institute of Mining Engineers we had the 
same question up a while ago. At that time they had a publication, and 
a very good publication — a publication of very high standing — that was 
allowed to publish exclusively the papers that were read before the 
Institute of Mining Engineers; and the question came up whether it 
would not be best to allow other publications to spread those papers 
before the community, and it was decided that it would be best, and 
now there is no restriction. Papers that are read before the Institute of 
Mining Engineers are allowed to be published in any paper that has the 
enterprise to get hold of them and set them up in type. What is the 
result ? The Institute of Mining Engineers is the strongest society that 
has any professional leanings, probably, or, perhaps, the next strongest, 
in the United States to-day. It numbers something over one thousand 
members, and that membership has increased very rapidly. The interest 
in the Institute has been very rapidly developed since the papers have 
been allowed to be published all over the country. 

The amendment that we have before us to-day is in the direction of 
broadening the foundations and extending the uses of this Society; and, 
in my opinion, it ought to be adopted. The amendments that the com- 
mittee have made, I think, improve it over the form in which it was 
originally submitted. As I understand the form in which the committee 
recommended it, a section may be formed for any purpose; it may be 
devoted exclusively to one branch of engineering, or it may take in all 
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branches. The result will undoubtedly be to increase the interest that 
is felt in this Society, in the papers that are read before it, and in the 
discussions that take place in it. Many of those members who never get 
to a meeting of the Society will be enabled to discuss papers, which will 
afterwards be sent here. It will lead to free discussion, and increase the 
sum of human knowledge upon the subjects that this Society takes cog- 
nizance of, and it seems to me that that is what we are here for. 

Mr. BoiiLEB. — It may be a little irreverent, but I want to criticise 
one remark of Mr. Shinn, made in regard to the Institute of Mining 
Engineers being the most flourishing society in this country. It is a 
flourishing society, but this American Society of Civil Engineers is 
the only society I know of that has a qualification for membership. 
I am a member of the Institute of Mining Engineers. I don't know 
why, but I suppose because I was proposed and elected. I know noth- 
ing about mining, and if the method of electing members in that society 
was the same as it is here I would not be eligible for membership. So 
that, in my way of thinking, I consider the present membership of the 
American Society of Civil Engineers, its qualifications for membership, 
and the method of investigation of parties applying for membership, 
puts it, par excellence, over all societies. I only rise to make the 
antithesis to the form of what Mr. Shinn said in regard to the Institute 
of Mining Engineers. 

Mr. Shinn. — I did not wish to be understood as making any com- 
parison between the Institute of Mining Engineers and this Society 
whatever. I referred merely to the growth of the Society as stimulated 
by a certain policy, and that Society five years ago was weaker than this 
in point of numbers, and at this time it numbers not quite double, but I 
think the membership is very nearly up to eleven hundred. That was 
the only point I wished to call attention to — that that Society had 
found it to its interest to adopt a liberal policy in regard to this matter 
of publishing its papers, and I think that this Society would not suffer 
from a similar broadening of its foundation and of its methods. 

Professor De Volson Wood. — I would like, if I had time to study the 
question, to say some words particularly in regard to this question of 
publication. My first impressions in regard to this proposition were un- 
favorable, but I cannot speak very sharply or positively in regard to it, 
because I have not got the full import of it. I have not looked at it as 
other members have. I will only indicate very briefly how it impresses 
me. It looks first rather like a disintegration than otherwise. I do not 
see the necessity of the permit. I do not see what is to prevent them, 
or a dozen persons anywhere, forming a society and discussing a paper, 
either here or elsewhere. But as these opinions may have been well 
considered, and properly, and my impressions improperly founded, I will 
say no more than throw them out. But it gives me an opportunity to 
bring forward an item that I would have brought forward when the 
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Chairman asked for miscellaneous business if I had not been a very 
timid man, so I will bring it up under this head. It has occurred to me 
that possibly this Society could spread its benefits wider, and be a greater 
impetus to its members, if it could publish the titles of scientific papers 
that are being prepared and read and discussed by other societies. I 
had thought at one time of either presenting a resolution, or of asking a 
question of the Board of Direction to this effect : That the Board of 
Direction be requested to consider, and if proper submit to us, the ques- 
tion whether we might not publish with our Proceedings the titles of 
papers that are published by other societies. There are local societies 
existing here and there, and if this measure that is now proposed 
should succeed in swallowing those up and thereby directing the papers 
to us as headquarters, then my former impressions will be of no account, 
and you will secure the thing I am now aiming at. It would require 
considerable labor on the part of somebody to look up these societies and 
to secure the titles of the papers. But it seems to me that we ought to 
have, if possible, somewhere in this country an office or society which 
would at least publish the titles of papers and tell where they may be 
found. I do not think that we are in condition at this time to publish 
abstracts of these papers ; but if a paper is read upon Bridge Engineer- 
ing, and a man is investigating that subject, and he finds a title, he will 
look it up and see what is in the paper for his benefit. So with hy- 
draulics. So with general science, or any subject you may please to 
mention. So that by this matter of securing the titles of papers at least, 
and if possible, beyond that, an abstract of the substance, for this So- 
ciety, I think a great good would be done by it. And it would be a 
great pleasure to me if I could be assured that this Society was strong 
enough that it would secure extra help to attend to this one thing. It 
would make them useful to ourselves and others to a greater extent than 
is being done at the. present time. 

The Chair. — The question is on the recommendation of the amend- 
ment as amended. Will the Secretary read it again, so that it may be 
fully understood ? 

The Secretary did as requested. 

Mr. North. — After being read before this section are they to be pub- 
lished without being submitted to the Society ? 

Mr. Coopbb. — The presentation of a paper by a section is nothing 
more than the presentation of that paper by a single member. The only 
difference is, that if Mr. North desires to call fifteen of his friends to dis- 
cuss the paper, they have the privilege of doing so ; but when it comes 
into the Society it comes into the Society presented by Mr. North, ac- 
companied by the discussions of his fifteen friends, if he wishes to attach 
them to it. In regard to the remarks of Prof. Wood, I will say that he' 
certainly does not appreciate the labor, or he would not object to the di- 
vision of this Society into sections. We are now past 500 members, and 
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we cannot get more than 60 or 80 members at a meeting, and when 
we get 80 members we find ourselves so unwieldy that we cannot use 
our time with satisfaction. 

Prof. Wood. — I think the gentleman misunderstood me in that regard. 
I believe I do regard the opinions of three men interested in a subject, 
brought together to discuss it, pertaining to the interests of those three, 
worth more than the whole Society, oftentimes. But the thing which 
struck me was — I do not intend to take up time — was the matter of taking 
into consideration the formal organization under, or within, or around, 
or about, in some way, of such societies. 

The Chair. —The question is called for. The question is upon the 
recommendation by the annual meeting for adoption by the Society of 
the proposed amendment to the Constitution as reported by the Com- 
mittee. 

On a vote, it was so recommended. 

The Secretary.— -I wish to ask for information. That is to say, 
whether this proposed section has now been amended in such an essen- 
tial way as to make it necessary, under the Constitution, to submit it in 
its original form, and also as amended. It was determined some time 
ago that if amendments which were of an important character, so as to 
change the substance of the amendment, were made by the annual 
meeting, then both the original form and the new form should be pre- 
sented; but if they were merely verbal changes, then it was not neces- 
sary. 

Mr. Michaelis. — The spirit of the amendment is not altered. 

Mr J. P. Davis. — The Constitution provides how it should be carried 
out, and the Board of Direction and the Secretary are to follow the Con- 
stitution. 

The Secretary.— All right. 

Prof. De VoiiSON Wood. — I have a resolution to offer. It is this: 

" Resolved, That the Board of Direction be and hereby are requested 
to consider the propriety of publishing in their regular publication the 
titles of Engineering Papers read by other societies or elsewhere pub- 
lished, and if considered advisable, to prepare a plan therefor.*' 

Mr. Cooper.— I am very sorry to differ from my friend, Professor 
Wood. Merely publishing the titles of papers I do not think would be 
of any use to any member of this Society. We know very well it is very 
easy to give a big sounding title to a very thin article. Unless that title 
is accompanied by an abstract of the article, I do not see how it could be 
of any use to the members. The moment we can publish the title of an 
article and give an abstract of it, so that each member could know what 
the article was, in my opinion it would be very useful. If only the title 
is published, we are just as ignorant as we are if we see a catalogue of 
books, none of which we ever saw or examined. If Professor Wood, or 
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some other gentleman, will undertake to give us abstracts of papers 
published by other societies, I think it would be a very good thing as 
soon as we can afford to do so. 

Mr. Egleston. — I would move to amend — "That abstracts of such 
papers be attached ." I beg to state for the information of this dis- 
cussion — which I think is somewhat out of order — that the German 
Government is in the habit of publishing papers in all languages, and 
we can be saved from publishing these if we will only write to the Min- 
ister of the Interior at Berlin. 

The Chair. — I desire to call up the question of the mode of submis- 
sion of the proposed amendments to the Constitution. I had supposed 
that the amended form of the last amendment considered, as reported by 
a committee of five and approved by this meeting, had entirely taken 
the place of the original amendment, and I considered the subject thus 
disposed of. I find there is a difference of opinion. The Secretary 
thinks he is called upon to send out for ballot both the original proposed 
amendment and also the amendment as modified by this meeting. 
If that is the case then I am in error in my ruling; and I hope 
that the Society will now pass upon this point before entertaining 
another motion. As I say, I have taken upon myself to pass upon a 
point perhaps that I had no right to pass upon so arbitrarily, and I 
would now ask that the Secretary be instructed in regard to the point 
that he raised a few moments since, and then we will pass to the other 
business in regular order. 

Mr. Bolleb. — I move that the amendment as passed shall be the only 
one sent out for letter-ballots. 

Mr. Emery. — There is a question back of that. This is an amend- 
ment to an original proposition. I think it probably would be better to 
move that this be put in as a substitute for the original and published as 
such. 

Mr. J. P. Davis. — The Constitution provides how we shall issue this 
letter-ballot, and I do not see how you can avoid it. I do not see that 
any view of this meeting can change any article of the Constitution. 
In other words, we had better put both out — the original and the amend- 
ment to the amendment; and one of the amendments that has been 
passed upon already is to so amend the Constitution that we shall not 
have to do it after this year. But I do not see, if this meeting takes a 
vote, how it is to modify our action in the matter at all. 

Mr. Cooper. — In previous years we have done as Mr. Davis has 
stated — we have sent out both amendments, but we have always accom- 
panied the first or original amendment with the statement that it was not 
approved by the annual meeting. The second one has been recom- 
mended by the annual meeting. I do not think the Secretary can refer 
to an instance where the annual meeting has recommended one of two 
amendments for adoption, but that the Society has endorsed the action of 
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the annual meeting. I think the best way is to send out the first as not 
recommended for adoption, and the second as recommended for adoption 
by the Society at large. I think with that there will be no question but 
that it will meet with the approval of the whole Society. 

Mr. Shinn. — Mr. Cooper is wrong in his history. I offered the 
amended article, which is now the 33d article of the Constitution. It 
was written by me. The language was well considered, and in my opin- 
ion it accomplished the object intended. In the opinion of the Board 
of Direction it did not. There was the point at issue. Tfce first amend- 
ment that came up that was sent out in that dual form — the only one, so 
far as I now recollect — was an amendment in regard to the election of 
members, in which I, with others, offered an amendment to the Consti- 
tution providing that members should be elected thus and so. I was not 
present at the annual meeting that considered that amendment. The 
annual meeting saw proper, as they had a right to do, to change that 
amendment. Without changing its object or its general spirit, they 
changed its details ; and so the Secretary, under the instructions of the 
Board of Direction, sent that amendment out in two forms. Now, there 
was a majority of the Society — a majority of those who voted on the 
amendment — who wanted to have that amendment adopted ; but a por- 
tion of that majority voted for it as myself and others originally sub- 
mitted it, and another portion voted for it as the annual meeting 
amended it. And the consequence was, that although a majority vote 
was cast in favor of an amendment, there was no amendment. The 
same result was only prevented last year by a personal, appeal to the 
members not to change verbally some amendment that was up for dis- 
cussion in this same way, as it was feared that it would lead to this fall- 
ing between two stools as before. Now, then, to come to the question 
that is really at issue in this matter. Mr. Emery, in his remarks, evi- 
dently did not know the history of that. This is not a question of mere 
parliamentary form, as to whether the committee's report shall be con- 
sidered as a substitute, or as an amendment to the amendment, or any- 
thing of that sort. The question is simply this : Five gentlemen have 
offered an amendment here providing for the establishment of sections ; 
that amendment, as offered, does not meet the approval of this an- 
nual meeting ; a committee of this annual meeting have revised that 
resolution by altering its details, not its spirit ; and this annual meeting 
has unanimously approved of the revised form of the amendment. Now, 
under the previous ruling of the Board of Direction, the Secretary must 
send out the original amendment as submitted by Mr. McMath ; he must 
also send out the revised amendment as submitted by the Committee, 
and of course he will say that the first was not approved by the annual 
meeting, and that the second was approved by the annual meeting. In 
most cases that would be sufficient to secure a majority of all the votes 
for the amendment which was approved by the annual meeting. But 
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Mr. McMath and his associates may prefer the amendment in the form 
in which they originally offered it (as I and my friends and a good many 
others did the amendment I offered at another meeting), and they might 
vote for it in that way. And if we assume figures — if there were 300 
votes cast, it would take 200 necessarily to adopt any amendment. 
Now, there might be 149 votes cast for one of these amendments and 
there might be 151 cast for the other, and they would not, either one of 
them, be adopted. Now, then, Mr. Davis has said that this meeting 
has no authority to construe the Constitution. I believe that this 
meeting has as much authority to construe the Constitution as the Board 
of Direction has. The Board of Direction have said, in their decision in 
regard to the provision, "Such amendments shall be in order for dis- 
cussion and amendment at such annual meeting, and that such amend- 
ments thereto as may have been approved by a majority vote of the an- 
nual meeting shall be voted upon by letter-ballot. " The Board of Direc- 
tion, in its wisdom, has said that that means that the amendment shall 
be sent out as originally submitted ; that it shall also be sent out as 
amended. Now, I submit, it does not mean any such thing. You will 
find in any record that you may take up of legislative proceedings this 
expression : "The bill passed with the amendments." Will any gentle- 
man say that that bill passed as it was originally submitted, and that it 
was also passed as it was amended ? No gentleman would pretend to 
say any such thing ; and, not to mean any disrespect to the Board of 
Direction, to my mind the construction they place upon this amend- 
ment has always been absurd. I never could see any grounds for it. If 
it was to be taken literally at all in the way they express it, it would 
mean that the amendment was to be sent out as it was originally pro- 
posed, and then each of the amendments that was specifically adopted 
to it should be sent out also. But evidently it does not mean that. If 
it means anything, it means that this meeting has a right to amend the 
amendment, and that the amended amendment goes out for letter-ballot. 
That was the intention of it, and I believe that this meeting has as 
good a right to say whether that is the meaning of it as the Board of 
Direction has. 

Mr. J. P. Davis. — If I understand the gentleman, he says that the 
original amendment should be sent out as amended instead of with the 
amendments. He says the Board of Direction must be instructed in that 
way. It is not a question whether we can be instructed or not ; we are 
the executive officers of the Society, and are obliged to construe the 
Constitution ourselves. We cannot be instructed. I say the Board 
cannot be instructed as to how these amendments shall be sent out. We 
are to construe the Constitution ourselves. We are executive officers of 
the Society. 

Prof. Db VoiiSON Wood, — What is the question before the house, Mr. 
Chairman ? 
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Mr. Bolleb. — I offered a resolution that only the amendment as 
recommended by this annual meeting should be recommended for bal- 
loting. 

The Chair. — The motion was made by Mr. Boiler on the request of 
the Secretary to receive instructions in regard to how he ought to send 
out this motion, and his motion was that only the proposed amendment 
as amended be sent out. 

The Secretary. — Pardon me, Mr. President ; I did not request Mr. 
Boiler to do so at all. 

The Chair. — In my opinion, it seems to me that the Society here 
have a right to construe this case, where, I suppose, the amendment as 
amended was almost identical with the original amendment — so near as 
not to require the sending out of both. That was the only point at 
issue, which Mr. Boiler attempted to cover by his amendment or resolu- 
tion. 

Mr. Cooper. — Mr. Davis took the ground that the Board could not be 
instructed as to their interpretation of the Constitution. I think he is 
perfectly correct. All that we can do is to discuss it and make them 
change their mind. They are the executive officers of the Society, i 
really think we can take no action in the Society, 

Mr. BoiiLER. — My attention has been called to a serious omission — 
that we passed an amendment to the amendment as proposed. Now we 
have got to pass the amendment as amended. 

The Secretary. —Oh, no. This meeting, if it chooses, can amend 
a proposed amendment to the Constitution, and it can recommend any- 
thing it chooses to the Society for adoption. We cannot adopt the 
amendment. It must be adopted by letter-ballot. The Society votes 
on this by letter-ballot by and by. There is no question of the adoption 
of an amendment here. This meeting has already amended that pro- 
posed amendment. The report of the committee was accepted ; then, on 
motion, the proposed amendment to the Constitution was amended as 
recommended by the committee. Then, on motion, it was recommended 
to the Society that that amended amendment as proposed by the com- 
mittee should be recommended to the Society for adoption. We cannot 
adopt anything here. 

Mr. Miohaelis. — I think if the matter becomes clear to me, as I per- 
haps have an average understanding, it may be clear to others. I under- 
stand the point of the Secretary — that we simply give the weight of our 
approval. Now, if you answer this question, I think I will understand 
it. Have I the right, as a member of this Society, who proposes an 
amendment to the Constitution in accordance with its provisions, have I 
the individual right to demand an expression of the Society upon my 
proposed amendment ? If I have got that right, no meeting of the Society 
can take it away. 

The Secretary. — That is an interesting question of interpretation of 



Digitized by VjOOQ IC 



39 

the Constitution ; it has been interpreted in one way by the Board of Di- 
rection, and by a great many members in another way. This meeting, 
however, has jmst passed a recommendation to the Society to adopt the 
newly proposed Article XXXELL, which will make it impossible for you 
to have that right, and I think you voted for it. 

Mr. Michaelis. — That is a good answer ; I shall vote for the resolu- 
tion now. 

Mr. J. P. Davis.— I think Mr. Michaelis did not understand Mr, 
Bogart's statement. I should like to ask, however, whilst I am up, sup- 
posing somebody was requested to write a law in the Constitution which 
did require us to put forth the original amendment and the amendments 
proposed here, how would they write it any differently from the law we 
have in our Constitution ? It says that the original amendment as pro- 
posed shall be sent out, and with such amendments thereto as may have 
been approved by a majority vote of the annual meeting. I would like 
to know how any one would write it any differently ? 

The Chair. — The question, of course, is one that involves some diffi- 
culties, as you can at once see. And although it was settled in this way 
by the Board of Direction, still, as a member of the Board, I believe I 
was on the other side of that question. That accounts for my position 
before you. I must say that I relied somewhat on the fact that the 
change is so very slight that the Society had a right to decide what should 
be sent out. That is the view that I had taken of it. And I have not 
thought of the subject very fully until this point came up. In looking 
over the amendment as adopted, I see that if the parties offering the first 
amendment found this unacceptable to them, they would have reason to 
find fault ; but I had no idea that such could be the case. 

Mr. MACDONAiiD. —I think if Mr. Boiler's resolution is worded so as 
to request the Board of Direction to issue only the amended amendment 
it will cover the whole point. 

Mr. BoiiLBB. — I will accept that. 

The Chair. — Mr. Boiler's motion, in the form he puts it now, re- 
quests the Board of Direction to send this amended amendment out. 

Mr. J. P. Davis. — I think it is simply embarrassing the Board of Di- 
rection. I think it is hardly fair to embarrass the Board of Direction. 
We have the Constitution, and by that we have got to go. And the Board 
of Direction have got to interpret it. It would be very embarrassing to 
go against any request of this Society . It is simply embarrassing the 
Board of Direction. 

Mr. Michaelis. — I think I have a solution to the problem. I 
would suggest that the Constitution be complied with ; and, upon 
mature reflection, I think the Director who has last spoken is right. 
But I think it is perfectly proper, when these various amendments are 
issued, that the points mentioned by Mr. Shinn be distinctly stated, and 
that the danger of this division be pointed out, and it be left to the 
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good sense of members to put their vote where it will do the most 
good. 

Mr. Bollbb. — I withdraw my motion. 

Mr. J. P. Davis. — Prof. Wood offered a resolution, which was second- 
ed, when this resolution arose, and his resolution was not considered. I 
call on Prof. Wood to read his resolution again. 

Mr. Eglbston. — I would like to make another point — that the whole 
discussion is irregular, because Mr. Shinn's paper was in order, and, 
therefore, whenever this discussion ceases, discussion on Mr. Shinn's 
paper is in order. 

The Chaib. — That is proper. We will return to the discussion of Mr. 
Shinn's paper. 

The discussion of the paper by Mr. William P. Shinn on the " In- 
creased Efficiency of Railways for the Transportation of Freight," was 
then resumed. 

Discussion was presented by letter, through the Secretary, from 
Messrs. Charles Paine, E. P. Vining and Joseph S. Paxson. 

The discussion was continued verbally by Messrs. Sanderson and 
Robert L. Harris. 

At 5:30 p. m. a recess was taken to 8 p.m. 

The session of the Annual Meeting was resumed at 8 p. m . , Vice- 
President Paine in the chair ; John Bogart, Secretary. 

The discussion of the paper by Mr. William P. Shinn on " The In- 
creased Efficiency of Railways for the Transportation of Freight," was 
continued by Messrs. R. L. Harris, Coryell, Emery, Chanute, Charles 
H. Fisher, Bissell, Forney, Cooper and Shinn. 

The Secretary announced the receipt, since the last meeting of the 
Society, of notification of the death of Messrs.— 

Edgar S. Cary. Elected Member November 1st, 1882. Died January 
5th, 1883. 

Theodore G. Ellis. Past Vice-President and Fellow of the Society. 
Elected Member February 17th, 1869 ; Fellow, November 21st, 1872. 
Died January 9th, 1883. 

William R. Morley. Elected Member September 6th, 1882. Died 
January 3d, 1883. 

The Annual Meeting then adjourned. 

The Members of the Society present at the Annual Meeting were : 
A. V. Abbott, Wm. M. Allaire, E. R. Andrews, W. H. Atwood, John 
Avery, John W. Bacon, George S. Baxter, Van Brunt Bergen, Charles 
E. Billin, George H. Bishop, H. Bissell, W. H. Bixby, H. D. Blunden, 
John Bogart, A. P. Boiler, H. R. Bradbury, Thomas E. Brown, Jr., L. 
L. Buck, Wm. H. Burr, Frank A. Calkins, O. Chanute, Jacob M. Clark, 
Thomas M. Cleemann, F. Colling wood, C. Constable, Theodore Cooper, 
Martin Coryell, J. James R. Croes, Horace Crosby, Wilson Crosby, J. 
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Foster Crowell, W. R Curtis, Charles G. Darrach, Joseph P. Davis, P. 
P. Dickinson, C. Wheeler Durham, Thomas Egleston, Theo. N. Ely, 
Charles E. Emery, John W. Ferguson, Albert Fink, Charles H. Fisher, 
Clark Fisher, M. N. Forney, George H. Frost, 0. C. Gilman, E. E. 
Glaakin, Charles E. Goad, John M. Goodwin, Samuel M. Gray, David 
M. Greene, George S. Greene, George S. Greene, Jr., Stephen S. Haight, 
William G. Hamilton, Robert L. Harris, Charles H. Haswell, Rudolph 
Hering, William P. Judson, J. M. Knap, E. D. Leavitt, Jr., G. Leverich, 
John Lockwood, Thomas J. Long, Charles Maodonald, Wm. W. Maclay, 
Arthur Macy, Edward Marsland, C. C. Martin, C. S. Maurice, D. E. 
McComb, T. H. McKenzie, George W. McNulty, F. W. Merz, O. E. 
Michaelis, W. A. Nichols, Edward P. North, F. O. Norton, Ellis B. 
Noyes, S. B. Opdyke, Jr., Joseph O. Osgood, James Owen, A. B. Paine, 
Charles Paine, William H. Paine, Francis I. Palmer, John A. Partridge, 
Edward S. Philbrick, James C. Post, Benjamin Rhodes, Edward S. Saf- 
ford, J. Gardner Sanderson, William H. Searles, William P. Shinn, S. 
H. Shreve, T. E. Sickels, R. P. Staats, D. McN. Stauffer, Cook Talcott, 
R. H. Thurston, M. M. Tidd, Stevenson Towle, Robert Van Buren, 
John G. Van Home, E. B. Van Winkle, W. W. Walker, 0. D. Ward, L. 
B. Ward, Nelson J. Welton, Frank W. Whitlock, Thomas J. Whitman, 
Wm. H. Wiley, W. W. Wilson, De Volson Wood and William E. 
Worthen. 

The members of the Society on Thursday morning met as arranged 
in the programme given below, which was carried out in all its details. 
The reception at the house of the Society on Thursday evening was 
largely attended and was a very agreeable social event. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 

Annual Meeting, January 17th and 18th, 1883. 

Programme. 

Wednesday, January 17th.— The Annual Meeting will be held at the 
House of the Society, beginning at 10 a. m. 

The day will be devoted to business and professional discussions, as 
follows : 

Canvass of ballots and announcement of Election of Officers of the 
Society. Presentation of the Annual Reports of the Board of Direction, 
of the Treasurer and of the Finance Committee. Report of the Commit- 
tee on a Uniform System for Tests of Cements ; of the Committee on the 
Preservation of Timber ; of the Committee on Uniform Standard Time. 
Discussion of the subjects presented by the Reports of the Board of 
Direction and of Committees. Award of the Norman Medal for the past 
year. Determination of Place and Time for next Convention. Discus- 
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eion of proposed Amendments to the Constitution which have been pre- 
viously submitted. General Business. Discussion of technical subjects. 
The paper recently read before the Society by Mr. William P. Shinn, M. 
Am. Soc. C. E., on the Increased Efficiency of Railways for the Trans- 
portation of Freight, will, by resolution of the Society, be in order for 
discussion. 

It is expected that business may occupy the morning session, and 
that discussion on Mr. Shinn's paper, and other technical questions, 
will begin at the afternoon session. 

Lunch will be served at the Society house at 1 p.m. After lunch, the 
session will be resumed at 2.30 p.m., and if found desirable, an evening 
session will also be held. 

Thursday, Januaby 18th. — 9 a.m. — Meet at Society House, 127 East 
23d Street. 9.30 a.m.— Elevated Railroad to Battery. 10 a. m.— Proceed 
foot of Whitehall Street to Erie Basin, by Navy Yard tug, kindly tendered 
for use of the Society by Commodore J. H. Upshur, commanding Navy 
Tard, New York. 10.30 a.m. — Inspection of the Dry Docks at Erie 
Basin. There are two of these docks. They are understood to be the 
largest in the country. The steamer City of Berlin, 526 feet in length, 
5 491 tons, is now in one of these docks. The docks will be inspected 
under the guidance of Messrs. J. E. Simpson & Co., the builders, and 
of Messrs. M. M. Tidd and F. C. Prindle, Members Am. Soc. C. E. 
11.30 a.m. — Proceed by tug to Brooklyn wharf of the New York and 
Brooklyn Bridge. 12 noon. — Examination of New York and Brooklyn 
Bridge. Provision has been made for the party to pass over the footway, 
which is nearly completed. The inspection of the works of the bridge 
will be in charge of the Engineers connected with their construction. 
1.30 p.m.— Lunch atDelmonico's, Beaver Street, by invitation of Wm. G. 
Hamilton, Esq., Director Am. Soc. C. E. 2.30 p.m.— Visit to the Mills 
Building, Wall and Broad Streets. This visit is by invitation of D. O. 
Mills, Esq. , the owner, and George B.Post. , Esq. , the architect of the build- 
ing, who will kindly conduct the party on this occasion. 3.30 p.m. — In- 
spection of the works of the New York Steam Company, 174 Green- 
wich Street, near Cortland Street. This inspection will be made under 
the guidance of Messrs. William P. Shinn and Charles E. Emery, Mem- 
bers Am. Soc. C. E. 8 p.m. — Reception. 
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PROCEEDINGS. 



Vol. IX.— February, 1883. 



REPORT OF THE BOARD OF DIRECTION 

For (he Year ending December 31s/, 1882. 
Presented and acoepted at the Annual Meeting, January 17th, 1888. 



The Board of Direction, in compliance with the provisions of the So- 
ciety law, presents the following report for the year ending December 
31st, 1882 : 

As shown by the tabular statement given hereinafter, there have been 
daring the year 80 additions to the various classes of Society member- 
ship, and 19 additional subscriptions to the Building Fund, 4 of the 
latter being from persons not otherwise connected with the Society. 

The various classes of membership have lost during the year 12 
by death, 3 by resignation, and 3 by transfers to other classes, 
making the net increase for the year 66. 

The Society membership at this date, December 31st, 1882, is as fol- 
lows : 
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Honorary members, resident 2 Non-resident. ... 8 Total. . . 10 

Corresponding members " .... 3 "... 3 

Members, resident 129 " 436 "566 

Associates, " 11 " .... 19 " 30 

Juniors, " 10 " .... 48 "58 

— — — 653 

Making, resident 152 Non-resident 514 — 

Total 666 

Fellows, 63, of whom 9 members and 1 honorary member are 
included above, leaving 53 

Total members and Fellows of the Society 719 

Subscribers to the Building Fund, 128, of whom 87 are entered in 
one or other of the above classifications, and 4 deceased, 
leaving 37 

Total connected with the Society January 1st, 1883 756 

Tables showing the membership at the beginning of the year, and 
the changes in the various classes, are given in a subsequent part of this 
report. 

The increase in the membership of the Society is steady and health- 
ful ; the standard of qualification continues to be applied as heretofore ; 
the interest in the Society by its members is constantly increasing. This 
is manifest in many ways, as, for instance, in the constantly increasing 
number of letters received from members. The labor devolving upon 
the management increases much more largely than is indicated merely 
by the increase in number of the membership. The addressed com- 
munications, circulars, papers, pamphlets, ballots, and letters on various 
subjects issued by the Secretary during the past year number over 
44500. 

The annual Convention of the Society for the past year was held at 
Washington, D. C, May 16th— 19th, 1882, and was attended by over 
100 members. 

The proceedings of the Convention have been fully published in the 
Society proceedings. The interest of members in the Conventions con- 
tinues sustained, and the increasing importance of these annual oppor- 
tunities for the meeting of so many engineers is very evident. The 
determination of the time and place for the next Convention will be made 
by the Society at this meeting. Numerous suggestions upon this point 
have been received from members in answer to the circular recently is- 
sued by the Secretary, which suggestions will be directly laid before 
you. 
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The Building Fund of the Society has been increased during the year 
by 19 subscriptions, amounting to $2 645. 

The mortgage upon the house of the Society has been reduced to 
$16000. 

The relief which is felt in the management of Society affairs by the 
ownership of the Society house, and by the reduction of the annual 
charge for rental or mortgage interest, is very great. The Board earnestly 
repeats the appeal heretofore made for the increase of the Building Fund 
by subscriptions from members or from other persons feeling an interest 
in the permanent welfare of the Society. 

It is quite certain that the presentation of the subject would induce 
subscriptions from persons interested in public improvements or in the 
progress of engineering, many of whom would be glad to regularly re- 
ceive the Transactions of the Society. These Transactions are sent for 
the life of the subscriber for each subscription of $100. When the f and 
was inaugurated 19 subscriptions from non-members were secured by 
the exertions of one member of the Society. The whole number of sub- 
scriptions from non-members is now 37, and the amount of these 
subscriptions is $4 865. 

Connected with the Society in the various classes of membership there 
are now 719 persons, 87 of whom have become subscribers to the Build- 
ing Fund, and 632 have not. 

The Transactions and Proceedings of the Society have, it is believed, 
been maintained with the high standard heretofore characterizing the 
papers published. 

The Board of Direction desires particularly to impress upon the 
members that the continuance of the value of this part of the Society 
. work must depend almost entirely upon the interest felt by members in 
the subject, which interest can be best shown by the contribution to the 
Transactions of papers giving the record of engineering work and experi- 
ence, and of discussions upon professional topics. 

It is earnestly hoped that the members of this Society will recollect 
that it is only by their assistance that these Transactions can be main- 
tained. As the membership increases an increased amount of printing 
can be afforded, but the material for this must come from engineers who 
are in charge of, or connected with, the public works which it is desira- 
ble to describe. 

At the last annual meeting, and at the Convention, reports were pre- 
sented from the Committee on Standard Time, showing that great inter- 
est is felt in this country upon the subject, and that replies to the circu- 
lar of the committee had been received from numerous sources. The 
committee will, at this meeting, present a report of progress, with addi- 
tional recommendations. 

The subject of compounding annual dues by the payment of a single 
sum, and the creation thereby of life membership in the Society, was 
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discussed at the last annual meeting. The amendment to the Constitu- 
tion, then considered, was not carried by the vote of the Society, but 
the subject was afterwards referred to the Board of Direction, with a re- 
quest that a plan should be presented by that Board for this purpose. 
This has been done, and the proposed plan is embodied in an amend- 
ment to the Constitution, which has been issued to the Society, and 
which will be in order for discussion at this meeting. 

The Fellowship Fund of the Society has had no increase during the 
year. This fund was originally instituted to secure a capital, the in- 
come of which should be devoted to the publication of the papers of the 
Society. There have been very few accessions to the fund for a number 
of years. It is believed, however, that if the conditions were more gen- 
erally understood under which fellowship of the Society may be obtained 
by suitable persons, there would soon result a decided addition to the 
number. Fellows need not be engineers. The provisions of the Society 
law admit to this class any persons, whether -members or not, who are 
suitably recommended, and who feel sufficient interest in the objects of 
the Society and in its publications to become Fellows, contributing for 
that purpose the small amount of the fellowship subscription and 
thereby becoming connected with the Society for life. Members are re- 
minded that it is probable that the presentation of this subject to suit- 
able persons of their acquaintance might result in a considerable addition 
to this class, and that there is very little doubt that many persons, not 
eligible as members, would be glad to thus secure the publications of 
the Society. 

At the last annual meeting the Board of Direction presented a report 
upon the subject of Tests of Structural Materials, embracing with it the 
report of a committee appointed on that subject at the previous Conven- 
tion of June, 1881. At the annual meeting, the Board of Direction was 
authorized to memorialize Congress, and to promote, as far as it could be 
done without incurring expense, the introduction and framing of a law 
adequate to resume the investigation into the strength of structures and 
the parts and materials of which they are composed. 

In accordance with this resolution, a bill was prepared and presented 
to Congress on the subject, and a memorial, properly signed, was also 
presented. This was done by the Board of Direction after discussion 
with members of this Society and of other kindred organizations. The 
subject was discussed at the Convention at Washington, when the bill 
which had been presented to Congress was reported to the Society. 

Members of the Board of Direction, aided by other members of 
the Society, visited Washington at various times, and used their 
endeavors to effect a successful result. The bill, however, did not pass 
Congress. 

There, was introduced in the Army Appropriation Bill, passed June 
30th, 1882, the following clause : 
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" For oaring for, preserving, using and operating the United States 
" testing machine at the Watertown Arsenal, ten thousand dollars : 

" Provided, That the tests of iron and steel, and other materials 
" for industrial purposes, shall be continued during the next fiscal 
" year, and report thereof shall be made to Congress. And provided 
"further, That in making tests for private citizens, the officer in 
" charge may require payment in advance, and may use the funds so 
" received in making such private tests, making full report thereof to 
" the Chief of Ordnance ; and the Chief of Ordnance shall give atten- 
" tion to such programme of tests as may be submitted by the American 
" Society of Civil Engineers, and the record of such tests shall be fur- 
" nished.said Society, to be by them published at their own expense." 

The subject having been referred to the Board of Direction, letters 
were sent to many persons interested in the investigation, the produc- 
tion and use of structural materials, and a number of replies were 
received. These replies were carefully collated and referred to a com- 
mittee of the Board. The late President of the Society, Mr. Ashbel 
Welch, was the chairman of the committee in charge of this subject, and 
he took a deep interest in its successful accomplishment. 

After his decease the Board of Direction requested and received the 
advice and co-operation of a number of gentlemen, members of this So- 
ciety, of the American Institute of Mining Engineers and of the Ameri- 
can Society of Mechanical Engineers. Basing their action upon the 
communications received from the various sources referred to above, a 
programme was prepared by the Board of Direction, in consultation 
with these gentlemen, with a view of securing the largest immediate re- 
sults with the small, amount appropriated. This programme was pre- 
sented by Vice-President William H. Paine to the Chief of Ordnance, 
and it is proposed by that officer to issue circulars upon the subject, 
copies of which will be printed in the Proceedings of the Society as soon 
as furnished. 

The publication of the records of the tests to be made has been 
entrusted by law to this Society. It is the purpose of the Board of Di- 
rection to arrange the publication of these records, as they may be re- 
ceived from time to time, in such a way as to insure a full circulation of 
them among all who may be interested. 

The Standing Committee on the Preservation of Timber presented an 
interesting report of progress at the Washington Convention. This 
report has been printed in the Transactions of the Society, and it is 
expected that the committee will at this meeting report further 
progress. 

The Norman Medal for 1881 was awarded to Paper No. CCXXIIL, 
upon the Reinforcement of the Anchorage and Renewal of the Sus- 
pended Structure of the Niagara Railroad Suspension Bridge. The 
author is Mr. L. L. Buck, M. Am. Soc. C. E. 
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The Board of Censors to award the Norman Medal for the past year 
will make a report at this meeting. 

In June, 1882, an ordinance was received by the Board of Direc- 
tion, which had been passed by the Councils and approved by the 
Mayor of the City of Philadelphia, requesting this Society, conjointly 
with the Franklin Institute of Philadelphia, to nominate to the Mayor of 
that city the names of nine engineers. From these the Mayor was 
requested to select three, to act in conjunction with the Chief Engineer 
of the Water Department of Philadelphia as a Board of Experts in 
reference to the water supply of that city. 

The Board of Direction thereupon consulted the Society upon the 
subject, requesting an expression of opinion upon the following ques- 
tion : 

" Do you consider it expedient and advisable that the Board of Di- 
rection of the American Society of Civil Engineers should Comply with 
requests to nominate engineers from whom may be selected members of 
' advisory professional boards ?" 

The vote upon this question showing a large majority in the affirma- 
tive, the Board of Direction, after considerable correspondence, did nomi- 
nate, conjointly with the Franklin Institute, the names of nine engineers. 
This action was not, however, perfected until October 18th, 1882. 

It having been found that there was great confusion in the method of 
designating members of the Society as such, the Board of Direction has 
issued the following recommendation : 



AMERICAN SOCIETY OF CIVIL ENGINEERS. 

Abbreviations fob Designating Membership. 

The Board of Direction has declared the following as the authorized 
abbreviations to be used by Members of the Society having occasion to 
designate themselves as such : 

For Honorary Members Hon. M. Am. Soc. C. E. 

For Members M. Am. Soc. C. E. 

For Associates Assoc. Am. Soc. C. E. 

For Juniors Jun. Am. Soc. C. E. 

For Fellows F. Am. Soc. C. E. 

The Board requests the use of the above forms in all cases. 

John Bogabt, 
Secretary Am* Soc C. E. 
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The following tables show the changes and additions during the year 
in the various classes of Society membership : 

On January 1st, 1882, the date of the last report, the membership 
in the Society was : 

Honorary members, resident 3 Non-resident. 

Corresponding members " 

Members, resident 119 " 

Associates, " 9 " 

Juniors, " 8 " 

Making, resident 139 Non-resident 466 — 

Total 605 



Fellows, 63, of whom 10 members and 1 honorary member are in- 
cluded above, leaving 5$ 

Total members and Fellows 657 



Subscribers to the Building Fund, 110, of whom 77 are entered in one 
or other of the above classifications, leaving 33 

Total connected with the Society January 1st, 1882 690 

At the present date, January 1st, 1883, the membership is : 

Honorary members, resident 2 Non-resident 8 Total. . . 10 

Corresponding members " 3 "... 3 

Members, resident 129 " ....436 " 565 

Associates, " 11 " .... 19 " 30 

Juniors, " 10 " .... 48 " 58 

— — — 653 

Making, resident 152 Non-resident 514 — 

Total 666 

Fellows, 63, of whom 9 members and 1 honorary member are in- 
cluded above, leaving 53 

Total members and Fellows 719 

Subscribers to the Building Fund, 128, of whom 87 are entered in 
one or other of the above classifications and 4 deceased, leaving. 37 

Total connected with the Society January 1st, 1883 756 
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The additions during the past year to the several classes of Society 
membership have been : 

Members qualified. 63 

Former members restored 1 

Associates qualified 6 

Juniors qualified 10 

Total additions to the several classes of membership 80 

Subscribers to Building Fund not otherwise connected with the 
Society 4 

Total additions 84 

The decrease during the year in the several classes of membership has 
been : 

Honorary members. Died 1 1 

Members " 10. .Resigned 4* '. 14 

Juniors " 1. . " Transferred to member 3 4 

Totals Deaths 12, Resignations 4, Transfers 3 19 

*1 Resigned membership but continues a Fellow 1 

18 

There has thus been an addition of 84 to the various classes of mem- 
bership and subscribers to the Building Fund, and a loss by deaths, resig- 
nations and transfers of 18, making the actual net additions during the 
year 66 in number. 

On January 1st, 1882, there were, as stated in the last Annual Report, 
15 proposals pending; 79 proposals have been received during the year ; 74 
candidates have been elected Members, of whom 3 were transferred from 
Juniors; 6 candidates have been elected Associates ; 10 candidates have 
been elected Juniors ; 1 candidate has been elected a Fellow. 

63 persons have, during the year, qualified as Members ; 6 have quali- 
fied as Associates ; 10 have qualified as Juniors ; 7 candidates elected 
during the year as Members and 1 as Fellow have not yet qualified ; 
there are 5 proposals now pending. 

Twenty-one meetings of the Society were held during the year, one 
of whioh was the Annual Meeting, held in Neve York January 18th and 
19th, and the other the Annual Convention, held in Washington, D. G, 
May 16th to 19th ; all the sessions of the Convention, including the 
business meeting, being counted as one meeting of the Society. Meetings 
have been held on the first and third Wednesdays of each month, except 
that there were no meetings in August, and but one in July. 

Eighteen meetings of the Board of Direction have been held during 
the year. 

A joint meeting of this Society, the American Institute of Mining 
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Engineers and the American Society of Mechanical Engineers was held in 
the Theatre of the Turf Club, November 1st, 1882, in memory of Alexander 
Lyman Holley, past Vice-President of the Society, on which occasion Dr. 
R. W. Raymond delivered an address. 

The Library has been increased daring the year by the following 
additions : 

Number of books bonnd 112 

" " unbound 98 

" pamphlets 276 

" " maps and plans 18 

" " photographs 20 

" " drawings, specifications, models and specimens 52 

These do not include magazines and papers contributed to the Society 
by publishers, or received in exchange for the Transactions, a list of 
which is given in an appendix to this report. 

The present state of the Library is about as follows: 

Books and pamphlets 10,093 

Manuscripts ' 120 

Maps, plans, drawings, charts, photographs and engravings 2,200 

Models and specimens 348 

Reports made during the year have been as follows: 

By the Board of Direction: The Annual Beport, a Beport on the 
subject of Tests of Structural Materials, a Beport on the subject of 
Compounding Dues and the creation of Life Membership. 

By the Finance Committee: Annual Beport on the Finances of the 
Society; Quarterly Reports to the Board of Direction. 

By the Library Committee: Begular Monthly Reports on the Library 
and on Publications; Beport on Abbreviations for designating Member- 
ship. 

By the Secretary: Monthly Beports to the Board of Direction; Occa- 
sional Reports on Current Business. 

By the Treasurer: The Annual Beport of the Treasurer; Monthly 
Reports to the Board of Direction. 

By the Committee on Gauging of Streams: 1 Beport, and the Com- 
mittee discharged. 

By the Committee on Uniform System for Tests of Cement: 2 Re- 
ports. 

By the Committee on Preservation of Timber: 2 Reports. 

By the Committee on a Uniform System of Standard Time: 2 Re- 
ports. 

By the Nominating Committee: 1 Beport. 

The Treasurer's Annual Beport, the Beport of the Finance Commit- 
tee, and Beports from the Committees on a Uniform System of Tests of 
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Cement; on the Preservation of Timber; on Uniform Standard Time, and 
on the Award of the Norman Medal, will be submitted at this meeting. 

The proposed Amendments to the Constitution, which have been pre- 
sented since the last Annual Meeting, have been printed and distributed 
to members, and will now be submitted for discussion. 

The Society has lost by death, during the term covered by this report, 
its President, Ashbel Welch; one Honorary Member, Gen. John G. 
Barnard, U. S. A. ; nine members, Messrs. Alexander L. Holley, Past 
Vice-President, Moses Lane, Theodore R. Scowden, Gen. William W. 
Wright, Caleb G. Forshey, Maj. Charles W. Howell, U. S. A., William 
B. Hyde, Robert Briggs and Henrique Harris ; and one Junior, Mr. Ira 
E. Clark. Appropriate memoirs of these deceased members have been, 
or will be, published in the Proceedings. The Board, however, desires 
to express in this Report its sense of the great loss the Society, the pro- 
fession and the public have sustained in the death of Mr. Ashbel Welch, 
late President of the American Society of Civil Engineers. 
Respectfully submitted, 

JOHN BOGART, 
* Secretary. 
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REPORT OF THE TREASURER 
Fob the Year ending December 31st, 1882. 

Presented at the Annual Meeting, January 17th, 1883. 



Receipts. 



Balance on hand December 31st, 1882, General Fond $2,459 45 

Building Fund 3,055 62 

Entrance fees 2,240 00 

Current Dues — For year ending December 31st, 1882: 

From 70 Resident Members $1,737 50 

" 287 Non-resident Members.. 4,04106 

" 5 Resident Associates 75 00 

" 12 Non-resident Associates. 115 00 

" 6 Resident Juniors 82 50 

39 Non-resident Juniors. ... 380 00 



Past Dues— From 42 Resident Members $520 56 

" 141 Non-resident Members 859 50 

" 4 Resident Associates 63 00 

" 6 Non-resident Associates 29 96 

" 17 Non-resident Juniors 28 23 



6,431 06 



1,501 25 



Dues for year beginning January 1st, 1883: 

From 34 Resident Members $850 00 

" 112 Non-resident Members 1,647 75 

" 3 Resident Associates 45 00 

" 4 Non-resident Associates 40 00 

11 Non-resident Juniors 110 00 

2,692 75 

Sales of Publications 400 33 

Certificates of Membership 131 00 

Advertisements 225 00 

Interest on Fellowship Fund Bonds $157 50 

" Savings Bank Deposit 50 94 

" Norman Medal Fund Bond 70 00 

" Railroad Stock 82 80 

361 24 



Subscriptions to Building Fund 2,645 00 



$22,142 70 
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Disbursements. 

Interest on Mortgage $905 00 

Taxes 495 00 

Publications 2,880 70 

Stationery and Printing 677 48 

Postage 712 11 

Library 917 85 

Salaries 3,000 00 

Convention and Annual Meeting 409 52 

Janitor, House Supplies, Fuel, Water and Gas 1,192 16 

Certificates of Membership 66 85 

Insurance 62 50 

Norman Medal 70 75 

Payments from Building Fund 4,188 85 

Other expenditures 302 11 

Transferred to Savings Bank Deposit 30 90 

On hand, Building Fund 1,511 77 

On hand, General Fund 4,719 15 

$22,142 70 

The Funds of the Society are as follows: 
Fellowship Fund; 

80 Subscriptions $8,150 00 

Premiums and Accumulated Interest, Decem- 
ber 31st, 1881 1,852 75 

Fund on hand, December 31st, 1881 $10,002 75 

Interest received during 1882 208 44 

$10,211 19 

Expended from fund : 

For Publications during 1882 157 50 

$10,053 69 

The present investment of the Fellowship Fund 
is, at par value : 

9 United States Government Bonds $9,000 00 

Deposit in Seamen's Bank for Savings 1,053 69 

$10,053 69 

Norman Medal Fund: 

1 Certificate Croton Aqueduct Stock, New York City. . . . $1,000 00 
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General Investment: 

10 Shares New York Central and Hudson River 

R.R.Stock $1,000 00 

1 Consolidated Certificate New York Central 

and Hudson River R R Stook 35 00 

$1,035 00 

Building Fund: 

Receipts previous to Jan. 1st, 1882 $14,012 00 

" during 1882 2,645 00 

Total receipts up to Jan. 1st, 1883 $16,657 00 

Expended: 

For Legal Services, Circulars, etc . . $355 03 

For Betterments on Property 790 20 

Payments on Purchase 14,000 00 

15,145 23 

On hand Dec, 31st, 1882 $1,511 77 

Respectfully submitted, 

J. JAMES R. CROES, 

Treasurer. 



REPORT OF THE COMMITTEE ON FINANCE. 

Presented, Read and Accepted at the Annual Meeting, Januaby 

17th, 1883. 

The Committee on Finance respectfully report that they have audited 
all of the bills as they have been presented during the past year. 

At the close of the year they examined the accounts of the Treasurer, 
personally inspecting all of the assets and liabilities of the Society, and 
certify that the report of the Treasurer is correct. 

W. H. Paine, 

Jos. P. Davis, 

Geo. S. Greene, Jr., 

Committee on Finance. 
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LIST OF PUBLICATIONS AND PAPERS RECEIVED FOR 

LIBRARY. 

Appendix to Annual Report op the Boabd of Dibeotion, 
January 17th, 1883. 

The following papers are contributed to the Society, or are received 
in exchange for Transactions : 

American Architect and Building New* Weekly Boston. 

American Engineer •• Chicago. 

American Gas Light Journal Semi-Monthly.. New York. 

American Machinist Weekly " 

Annales des Travaux Publics Monthly.: Paris. 

Army and Navy Journal Weekly New York. 

Builder .. «« London. 

Building and Engineering News " 

Bulleti n A meri can Iron and Steel Association Semi-Monthly . . Philadelphia. 

Bulletin du Canal Interoceanique. •« •• ..Paris. 

Commissioner of Patents' Journal Semi- Weekly. . .London. 

Deutsche Bauzeitung Weekly Berlin. 

Engineer «« London. 

Engineering (2 copies) " 

Engineering and Mining Journal •« New York. 

Engineering News «• •• 

Genie Civil •« Paris. 

Iron « • .London . 

Iron Age «• New York. 

Journal of the Association of Engineering Societies Monthly " 

*' of Artillery and Military Engineering " Vienna. 

of Society of Arts Weekly London. 

" of Gas Lighting «« •« 

Manufacturer and Builder Monthly New York. 

Manufacturer and Iron World Weekly Pittsburgh. 

Mechanical News .Semi-Monthly .New York. 

Mechanics Weekly " 

National Car Builder Monthly " 

Record of Scientific Literature " " 

Railroad Gazette Weekly " 

Railway Age " Chicago. 

Railway Review " '• 

Railway World.... " Philadelphia. 

Reportorium der Technischen Literatur Leipsig. 

Revue Generate des Chemins de fer Monthly Paris. 

Sanitary Engineer Weekly New York. 

Scientific American " " 

Scientific American Supplement " " 

Tehnic Tidskrift Monthly Stockholm. 

Techniker Semi-Monthly. .New York. 

Telegraph Journal and Electric Review " . .London. 

The Locomotive Monthly Hartford. 

Van N 08 1 rand's Magazine *• NewYork. 

Zeitschrift fur Baukunde Quarterly Munich. 

Zeitschrift fur Bauwesens •* Berlin. 
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The following are subscribed for : 

American Bookseller Semi-Monthly . . New York 

American Catalogue " " .. " 

American Library Journal Monthly 

Index •• " 

Bookseller " London. 

Publishers' Weekly t Weekly New York. 

U. 8. Official Postal Guide Monthly Boston. 

The Society has received during the year, in exchange for the 
"Transactions," official publications of the following associations, in 
many instances for preceding years : 

Aeronautical Society of Great Britain London. 

Academy of Sciences Washington. 

Akademie des Bauwesens Berlin. 

American Chemical Society New York. 

American Gas Light Association " 

American Institute of Architects " 

American Institute of Mining Engineers Easton. 

American Iron and 8teel Association Philadelphia. 

American Society of Mechanical Engineers New York. 

Annates de Construcciones Civiles y de Minas Lima. 

Annales des Ponts et Chausees Paris. 

Argentine Scientific Society Buenos Ayres. 

Association of Civil Engineers Lisbon. 

Austrian Society of Engineers and Architects (Two Publications) Vienna. 

Boston Public Library Boston. 

Boston Society of Civil Engineers " 

Civil Engineers' Club of Cleveland Cleveland. 

Die Administration der " Mittheilungen " Vienna. 

Engineers' Club of Philadelphia Philadelphia. 

Engineers' Club of St. Louis St. Louis. 

Engineer Department, U. S. A Washington. 

Engineers* Society, Western Pennsylvania Pittsburgh. 

Essayons' Club, Corps of Engineers, U. S. A Willetts Point. 

Franklin Institute Journal Philadelphia. 

I mperlal So hool Moscow. 

Imperial Technic Society of Russia St. Petersburg. 

Imperial University Tokio. 

Institution of Civil Engineers London. 

'* " of Ireland Dublin. 

of Engineers and Shipbuilders of Scotland Glasgow. 

" of Mechanical Engineers London. 

Iron and Steel Institute " 

Massachusetts Institute of Technology Boston. 

McGill University, Department of Science Montreal. 

Mechanics' Institute San Francisco. 

Midland Institute Mining, Civil and Mechanical Engineers Barnsley, Eng. 

•Mining Institute of Scotland Hamilton. 

New York Meteorological Observatory New York. 

North of England Institute of Mining and Mechanical Engineers Newcastle-on-Tyne . 

Pi Eta Scientific Society Troy. 

Royal United 8ervice Institution London. 

School of Mines, Columbia College New York. 

8mithsonian Institution Washington. 
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80 ciety of Arte London . 

Society of Civil Engineers Paris. 

Society of Engineers London. 

Society of Engineers and Architects Cologne. 

Society of Engineers and Architects of Hungary Budapest. 

" " " ofSaxony Dresden. 

•' " '* Hanover. 

Stevens Institute of Technology Hoboken . 

Swedish Society of Engineers *. Stockholm. 

Thayer Scientific School, Dartmouth College Hanover. 

Thomason Civil Engineering College, Indian Engineering Roorkee. 

United States Coast Survey Washington 

•• Light House Board " 

•• Naval Institute Annapolis. 

" Naval Observatory Washington 

" Ordnance Department •* 

«• Patent Office 

University of Michigan Ann Arbor. 

Western Society of Engineers Chicago. 
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PROCEEDINGS. 



Vol. IX.— March, I883. 



MINUTES OF MEETINGS. 

(Abstract of such as may be of general interest to members.) 



OF THE SOCIETY. 



January 3d, 1883. — The Society met at 8 p. m., Vice-President Paine 
in the chair ; John Bogart, Secretary. Ballots for membership were 
canvassed, and the following candidates declared elected: 

As members, Hiel Hamilton Filley, Mexico, Mexico; Arthur J. Frith, 
Hotchkiss, Tenn.; Joseph Palmer Frizell, St. Paul, Minn.; George 
Herndon Pegram (elected Junior, April 7th, 1880), Wilmington, Del. 
As Junior, Charles Frederick Loweth, Council Bluffs, Iowa. 

A paper on Railroad Economics as a Pseudo-Science, was read by Mr. 
William P. Shinn, and discussed by Messrs. Chanute, Cooper, Forney, 
Chas. H. Fisher, Emery and Shinn. 

February 7th, 1883.— The Society met at 8 p. m., Director Joseph 
P. Davis in the Chair; John Bogart, Secretary. The death of Charles 
E. Fowler, M. Am. Soc. C. E., on January 28th, 1883, was announced. 
The subject of " Tests of Structural Materials " was discussed by Messrs. 
Cooper, Bogart, Emery and Morison. 

February 21st, 1883. — The Society met at 8 p. m., Vice-President 
Paine in the Chair; John Bogart, Secretary. A discussion on " Weights 



Digitized by VjOOQ IC 



60 

and Measures," by Jacob M. Clark, M. Am. Soc. C. E., was read, and 
the subject discussed by Messrs. Bixby, Bogart, Jacob M. Clark, T. 0. 
Clarke, Compton, Croes, J. P. Davis, Emery, North and Striedinger. 



OF THE BOARD OF DIRECTION. 

January 2d, 1883. — Applications were considered ; appropriations 
made, and arrangements for the Annual Meeting considered. 

January 15th, 1883. — Applications were considered; appropriations 
were made. The Annual Report was presented by the Secretary, con- 
sidered and adopted. 

January 20th, 1883. — The Board of Direction, elected at the Annual 
Meeting, January 17th, 1883, met, organized, and under the provisions 
of the Constitution the following Standing Committees were appointed: 

On Finance : William H. Paine, 

George S. Greene, Jr., 
William G. Hamilton. 

On Library : J. James R. Croes, 
Joseph P. Davis, 
William E. Merrill. 

Under the resolution passed by the Society at the Annual Meeting, a 
Special Committee was appointed in reference to appropriations for the 
continuance of " Tests of Structural Materials." Applications were 
considered. It was decided that the proposed amendments to the Con- 
stitution be issued for letter-ballot both as originally proposed and as 
amended by the Annual Meeting. The Board, having originally re- 
ported to the Society the proposed amendment in reference to the Com- 
mutation of Dues by one payment, now determined to recommend that 
all members desiring to vote in favor of the Commutation of Dues, 
should vote for the proposed amendment to Article XXIL of the Con- 
stitution in the form as amended by the Annual Meeting. 

February 14th, 1883. —Applications were considered. Action was 
taken as to Arrears of Dues; as to the preparation of the Norman Medal 
awarded at the Annual Meeting; as to the committee in reference to ap- 
propriations for the continuance of " Tests of Structural Materials." Ar- 
rangements for the Rowland Prize were referred to a committee to report 
to the Board. 

Resolutions in reference to the death of the late President of the 
Society, Mr. Ashbel Welch, were received from the Board of Directors 
of the United New Jersey Railroad and Canal Company. Quarterly ap- 
propriations were made. 
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CONTRIBUTIONS TO THE BUILDING FUND. 

By a resolution of the Board of Direction, all contributions to the 
Building Fund are to be acknowledged, from time to time, by printing 
lists of the same in the monthly Proceedings of the Society, and in 
addition to this the names of all those who may subscribe $100 or more 
are to be regularly enrolled and published in future lists of the Society 
under the head of Subscribers to the Building Fund, and they will be 
entitled to receive one copy of the monthly publications, comprising all 
papers and Transactions of the Society, regularly, for life, for each $100 
subscribed by them ; such copies to be in addition to those which they 
may be already entitled to if they are Members or Fellows. 

The following contributions are acknowledged in addition to those 
heretofore noted : 

*S. S. Haight *10 00 

S. Whinery 25 00 

LIST OF MEMBEBS. 



ADDITIONS. 
MEMBEBS. 

Date of Election. 

Bradley, T. C U. S. Asat. Engineer, St. Joseph, Mo. ..Deo. 6, 1882. 

Fillet, H. H Div. Engr. Mex. National Construction 

Co., Calle Cadena 11, Mexico, Mex. . .Jan. 3, 1883. 

Fetch, Abthub J U. S. Asst. Engineer, Hotchkiss, Tenn . . " •' 

Fbizell, Joseph P 104 East Third St., St. Paul, Minn " 

Mansfield, M. W Engineer Maintenance of Way, P. C. 

and St. L. B. K., Bichmond. Ind. . . .July 5, 1882. 
Peobam, Geobob H (Elected Junior April 7th, 1880), Edg- 

moor Iron Co., Wilmington, Del Jan. 3, 1883. 



Loweth, Chables F Care of Baymond and Campbell, Coun- 
cil Bluffs, Iowa 



CHANGES AND COBBECTIONS. 

Bonnyn, Wm. WrNGFiELD.Care Bank of Montreal, Halifax, N. S. 

Bubns, Edwabd ... .25 Washington Ave., Detroit, Mich. 

Dempsteb, Alexandeb. . .89 Fourth Ave., Pittsburgh, Pa. 

Enolb, Bobebt L Bes. Engr. Mexican Central B. B., El Paso, Texas. 

* Additional subscription to payments previously acknowledged. 
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Fogg, Charles E Div. Eng. South Penna. B. B., Harrisburg, Pa. 

Frazier, James L Louisville Bridge and Iron Co., Louisville, Ey. 

Golay, Philip U. S. Asst. Engineer, Golconda, 111. 

Grant, William H 1828 Jefferson Place, Washington, D. C. 

Harms, William P Supt West. Div. C. and O. B. B., Hinton, W. Va. 

Linville, Jacob H 3608 Chestnut St., Philadelphia, Pa. 

MgKeown, Thomas Houghton and L'Anse B. B., L'Anse, Mich. 

MoLain, Louis B Div. Eng. B. and D. Ex. Co., Anniston, Ala. 

Meyer, Thomas 13 Waverly Place, New York City, N. Y. 

Newman, Bobebt M Minneapolis, Minn. 

Osgood, Joseph O Chief Engr. Boston, Hoosac Tunnel and Western 

B. B., Saratoga Springs, N. Y. 

Palmeb, Fbanoib 1 38 West Ninth St., New York City, N. Y. 

Pickett, William D 351 Nineteenth St., Denver, Col. 

Post, James C Capt. of Engineers, U. S. A., 33 West Houston St, 

New York City, N. Y. 
Rusling, Geobge M New York, West Shore and Buffalo B. B., Lock Box 

399, Bochester, N. Y. 
Schmidt, Max E Al/o. Sr. Pedro del Hoyo, Ferro Carril Central, San 

Luis Potosi, Mexico. 

Seables, William H Beach Creek, Clinton Co., Pa. 

Stbiedinoeb, Julius H. . .(Care Am. Soc. C. E.), 127 East 23d St., New York 

City, N. Y. 
Van Bbocklin, M&btin. ..Minatitlan, Mexico. 

Wabd, Chables D 314 York St., Jersey City, N. J. 

Wisneb, Geobge Y 39 Oanfield Ave., Detroit, Mich. 

juniob. 
Webster, Albert L P. O. Box 240, Salt Lake'City, Utah. 

FELLOW. 

Cheney, Nathaniel 301 Broadway, New York City, N. Y. 



Cabt, Edgab Sheldon Elected Member November 1st, 1882. Died Janu- 
ary 5th, 1883. 

Ellis, Theodore Gbenville (Past Vice-President and Fellow of the Society.) 
Elected Member February 17th, 1869. Died Janu- 
ary 9th, 1883. 

Fowler, Charles Edward. Elected Member May 3d, 1876. Died January 28th, 
1883. 

MoRLEV, William Batmond. Elected Member September 6th, 1882. Died Jan- 
uary 3d, 1883. 
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PEOOP]EDINGS. 



Vol. IX.— April, I883. 



MINUTES OF MEETINGS. 

(Abstract of such as may be of general interest to members.) 



OF THE SOCIETY. 



Maboh 7th, 1883.— The Society met at 8 p.m., Vice-President Wm. 
H. Paine in the Chair; JohnBogart, Secretary. Ballots for membership 
were canvassed, and the following candidates were declared elected : 

As Members : Henry Delphos Gates, San Francisco, CaL ; Gustave 
Lehlbach, Newark, N. J. 

As Junior : William Jewett Haskins, New York City. 

Votes for the proposed amendments to the Constitution were can- 
vassed, with the following result : 

Total number of votes received 134 

Deduct without endorsement 1 

Not entitled to vote 1 

— 2 

Total number of ballots counted 132 

On the following proposed amendment to Article XXXIII : 

Proposed amendments to this Constitution must be submitted in writing, signed by not 
less than 5 members, on or before the first Wednesday in November, and shall be sent by 
letter to the members of the Society, at least 25 days previous to the Annual Meeting. 

Such amendments shall be in order for discussion at such Annual Meeting, and may be 
amended in any manner pertinent to the original amendments by a majority vote of the 
Annual Meeting, and if so amended, shall be voted upon by letter-ballot in form as amended 
by the Annual Meeting; if not so amended, they shall be voted upon by letter-ballot as 
submitted; the vote to be counted at the first regular meeting in March. 

An affirmative vote of two-thirds of all ballots cast shall be necessary to the adoption of 
any amendment. 
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There were in the affirmative 107 votes. 

" " " " negative 8 " 

[Note.— 17 ballots had no vote entered upon this amendment.] 
This proposed amendment, having received two-thirds of all ballots 
oast, was declared adopted. 

A.— On the following proposed amendments to Article XXII. : 
Add at end of Article as follows : 

Any member of the Society, not in arrears for dues, may compound for future annual 
dues by the payment of Two Hundred and Fifty Dollars ; provided, however, that each 
person duly elected a member shall pay the entrance fee and also the annual dues for the 
current year of his election . 

Provided, also, that any member desiring to compound for future annual dues shall 
have paid the annual dues for a current year before the compounding sum may be available. 

Provided, also, that in addition to the sum provided for compounding dues, there shall 
be paid by each compounding member resident within 50 miles of the Post Office in the 
City of New York, the sum of Ten Dollars per year for 5 years after compounding. 

Should a resident member become non-resident at any time during the 5 years after 
compounding, he shall be relieved from the payment of such annual sums during the time 
of non-residence. 

Should a non-resident member become resident at any time within 5 years after com- 
pounding, he shall be liable to the annual payment of Ten Dollars for each year of residence 
up to 5 years after compounding, 

Members compounding shall sign an agreement that they will be governed by the Con- 
stitution and By-Laws of the Society as they are now formed or as they may be hereafter 
altered, amended or enlarged; that in case of their desiring to withdraw their names from 
the roll of the Society, the amount theretofore paid by them for compounding and for 
entrance fees and annual dues shall be the property of the Society; that in case of expulsion, 
the amount paid for compounding shall be returned to the expelled member, but not the 
amount theretofore paid for entrance fees or for annual dues. 

B. — Amendment adopted and recommended by Annual Meeting: 
Add at end of Article XXII. as follows : 

Any member of the Society, not in arrears for dues, may compound for future annual 
dues by the payment of Two Hundred and Fifty Dollars ; provided, however, that each 
person duly elected a member shall pay the entrance fee and also the annual dues for the 
current year of his election. 

Provided, also, that any member desiring to compound for future annual dues shall 
have paid the annual dues for a current year before the compounding sum may be available. 

Provided, also, that in addition to the sum provided for compounding dues, there shall 
be paid by each compounding member resident within 50 miles of the Post Office in the 
City of New York, the sum of Ten Dollars per year for 5 years after compounding. 

Should a resident member become non-resident at any time during the 6 years after 
compounding, he shall be relieved from the payment of such annual sum during the time of 
non-residence. 

Should a non-resident member become resident at any time within 5 years after com- 
pounding, he shall be liable to the annual payment of Ten Dollars for each year of residence 
up to 5 years after compounding. 

Members compounding shall sign an agreement that they will be governed by the Con- 
stitution and By-Laws of the Society as they are now formed or as they may be hereafter 
altered, amended or enlarged; and that in case of their ceasing to be members from any 
cause whatever, the amount theretofore paid by them for compounding and for entrance 
fees and annual dues shall be the property of the Society. 
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The votes were as follows : 

" Amendment A " 10 

" Amendment B " 81 

" No " (that neither be adopted) 32 

"Yes" 2 

"AwB" 3 

[Note. — £ ballots had no vote entered upon these amendments.] 

It was decided that neither of these proposed amendments had received 
two-thirds of all ballots cast, and that, therefore, neither was adopted. 

C. — On the following proposed amendments to the Constitution : 

A new Article : 

Whenever 20 or more members shall signify their desire to form a section of the Society 
for the advancement of a special branch of engineering, the Board of Direction shall consider 
snch application, and submit it, with an expression of opinion, to the Society for a letter- 
ballot. The application shall be granted if two-thirds of the votes be in the affirmative. 

Sections authorized as above shall have the privilege of separate meetings for reading of 
papers and discussions, at times and places determined by themselves, but may not assume 
to transact business in the name of the Society. 

The transactions of sections shall be published by the Society, under the usual regula- 
tions; but no expense other than for such publication shall be borne by the Society. 

D. — Amendment adopted and recommended by Annual Meeting: 
A new Article : 

Whenever 10 or more members of the Society shall signify their desire to form a section 
of the Society for the advancement of engineering, or of any special branch thereof, the 
Board of Direction shall consider such application, and submit it, with an expression of 
opinion, to the Society for a letter-ballot. The application shall be granted if two- thirds of 
the votes be in the affirmative. 

Sections authorized as above shall have the privilege of separate meetings for reading of 
papers and discussions, at times and places determined by themselves, .but may not assume 
to transact business in the name of the Society . 

The transactions of such sections may be published by the Society, under the usual 
regulations ; but no expense other than for such publication shall be borne by the Society. 

The votes were as follows : 

" Amendment C " 24 

" Amendment D " 80 

" No " (that neither be adopted) 24 

"CandD" 2 

[Note. — 2 ballots had no vote entered upon these amendments.] 
It was decided that neither of these proposed amendments had 
received two-thirds of all ballots cast, and that, therefore, neither was 
adopted. 

The following letter was submitted by the Board of Direction for 
consideration : 

Ann Arbor, Dec. 19th, 1882. 
John Bogart, Esq., 

Sec'y Am. Soc'y Civil Engineers, 

New York City: 
Dear Sir : I beg leave to call your attention — and, through you, the 
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attention of your Society — to the following resolutions adopted by the 
Engineering Society of the University of Michigan at the meeting of 
Dec. 8th, 1882 : 

" Whereas , It is deemed advisable by the majority of the Schools of 
" Technology to give the degree of Civil, Mining and Mechanical Engi- 
" neer as second degrees ; and 

" Whereas, No uniform degree distinctive of the course of study pur- 
" sued is now conferred upon graduation ; therefore, 

" Resolved, That this Society request the Faculty to confer with the 
" faculties of other engineering schools, and to secure, if possible, the 
" general adoption of an appropriate degree to be conferred upon 
" graduation ; also, 

" Resolved, That this Society correspond with similar societies, and 
" with engineering students of other schools, for the same purpose. " 

In accordance with the above, I have addressed a circular to the 
societies and students of most of the highest Schools of Technology in 
the United States, and have written to the American Societies of Mining 
and Mechanical Engineers. 

As the American Society of Civil Engineers was so largely instrumen- 
tal in securing the present elevation of the full Engineer's degree to the 
rank of second degree, and the consequent rise of standard, we venture 
to call attention to this matter, and respectfully ask for your considera- 
tion, and, if possible, your help. 

We feel sure that such uniformity, especially if it can be accomplished 
by a practically equivalent course of study for such a degree in all schools 
conferring it, will raise the standard of the young engineers entering the 
profession. 

Will you be kind enough to let us know whether your Society will 
probably take action in this matter or not, and if so, how long before it 
can be done ? 

Very respectfully, 

for the Engineering Society, 

FBANK M. DUNLAP, 

Cor. Sec'y. 

Charles E. Emery. — I do not see how a matter of this kind can well 
be taken up by us as a Society, but I suggest that a committee might be 
appointed to confer with other societies, and with the representatives of 
educational institutions. 

Joseph P. Davis. — This Society, I think, has not heretofore taken 
action upon such a matter. 

The Secretary.— Not that I am aware of. 

WiLiiiAM P. Shinn. — I would suggest that it is out of the ordinary 
course of such things, in their application to other branches of study, 
that a college should confer a degree which is a business title, and it has 
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struck me for a long time that it is as much out of the way for colleges to 
confer the title of civil engineer, as for a law school to confer the title 
of attorney-at-law. It does not make him an attorney-at-law, and no 
more does the title make a man a civil engineer. A considerable amount 
of practice is required before he gets to that point. Of course it would 
only lie in the province of this Society to recommend some action, and I 
think it would be a good thing to put ourselves on record as regards the 
matter. 

On motion of Mr. Shinn, it was — 

Resolved, That a committee of three be appointed to confer with 
the American Institute of Mining Engineers, and the American Society 
of Mechanical Engineers, and with authorized representatives of Institu- 
tions of Technical Education upon this subject, and report the result to 
the Society. 

The following members of the Society were appointed such commit* 
tee: Messrs. Wm. P. Shinn, T. 0. Clarke and Theodore Cooper. 

A paper by Hamilton Smith, Jr., M. Am. Soc. C. E., on the Flow of 
Water in Pipes, was then read and discussed by Messrs. T. C. Clarke, 
Croes, Cooper, J. P. Davis, Emery, North, and Wm. H. Paine. 

Makoh 21st, 1883. — The Society met at 8 p.m., Vice-President William 
H. Paine in the chair; John Bogart, Secretary. The death on March 8th, 
1883, of Mr. James 0. Morse, M. Am. Soc. C. E., was announced. Mr. 
Morse became a member of the Society February 9th, 1853. He was its 
Secretary from December 1st, 1854, to November 3d, 1869, and its Treasurer 
from December 1st, 1854, to November 3d, 1875. After remarks by the 
Secretary referring to the important work done for the Society by Mr. 
Morse during the long period of his connection with it, the President 
was authorized to appoint a committee to prepare a memoir for publica- 
tion in the Proceedings. 

The subject of Tests of Iron, Steel and other materials was then 
considered. By request of the Chair, it was introduced by the Secretary. 

The Seoretaby. — I suppose that the facts connected with this subject 
are generally understood in this Society, but in order to introduce the 
proposed discussion, I may say that this question of tests of structural 
materials has been for a long while a matter of very great interest to a 
large proportion of our members. The work of the United States Board 
to test iron, steel and other materials is very well known. The, great 
testing machine built under the auspices of that board is now at the 
Watertown Arsenal, and is in charge of the Ordnance Department of the 
United States Army. After the United States Board on that subject 
ceased to exist, the work of continuing tests of structural materials has 
been carried on by the Ordnance Department, but only with very meagre 
results, because the amount of money appropriated by Congress and 
used for this purpose has been very small. The necessity for the re- 
sumption and continuance of this work has been more and more deeply 
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tural materials, and it became apparent that in the interests of proper 
construction some action must be taken upon the subject. At the meet- 
ing of the American Institute of Mining Engineers at Washington, there 
occurred a most interesting discussion upon this matter, participated in 
by a number of members of that Institute, and also of this Society. At 
the Annual Convention of the American Society of Civil Engineers in 
1881, a special committee was appointed to report to the Board of Direc- 
tion, and at the annual meeting of the Society in 1882 the Board of 
Direction presented a report, including with it the report of this special 
committee. At that annual meeting the Board of Direction was author- 
ized to memorialize Congress and to promote, as far as was properly 
practicable, the passage of a law creating a commission to test structural 
materials. A bill to that effect was prepared in consultation with many 
persons interested in the subject, and was presented in Congress, and 
the action of the Board was reported to the Society. The President of 
the Society, the late Ashbel Welch, members of the Board of Direction, 
and other members of the Society, with friends of the measure, visited 
Washington, and endeavored to secure the passage of that bill. The 
effort was unsuccessful. There was, however, at that session of Con- 
gress introduced into the Army Appropriation Bill a clause in reference 
to this subject, authorizing the Chief of Ordnance to give attention to a 
programme of tests to be prepared by civil engineers. It is proper that 
I should say that that clause was introduced with the entire concurrence 
of the Chief of Ordnance of the United States Army, and that, with his 
concurrence, an effort was made to secure a larger appropriation than the 
$10 000 which had been appropriated previously for the annual care and 
use of the machine at Watertown. The effort to secure a larger appro- 
priation was not successful, but the clause in reference to the prepara- 
tion of a programme became a part of the law. In an interview with the 
Chief of Ordnance, that officer expressed to a number of engineers a 
deep interest in the successful prosecution of such tests of structural 
materials as would secure the information that engineers desire, and he 
earnestly and cordially requested the aid of the civil engineers of this 
country in the preparation of such a programme of tests and the sugges- 
tion of such a use of the machine and of other suitable methods as would 
secure the best practicable results. In accordance with the clause of the 
bill referred to above, the Board of Direction called to its aid, by cor- 
respondence and in personal consultation, a number of persons, members 
of this Society and of the American Institute of Mining Engineers, and 
the American Society of Mechanical Engineers, and with their assistance 
a programme was prepared which aimed to secure as good results as were 
practicable with the small amount of money appropriated. The pro- 
gramme, so prepared, has been accepted by the Chief of Ordnance and 
has been issued in a circular form, and is now published in our Prooeed- 
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ings. At the recent meeting of Congress, an effort was again made to 
secure a larger appropriation for the coming fiscal year than the $10 000, 
which had been the snm annually appropriated, and which was really 
too small to accomplish very mnch. At the recent annual meeting of 
the Society the subject was discussed, and a committee was appointed to 
assist in the endeavor to secure a more liberal appropriation. The Chair- 
man of that Committee, Mr. Chanute, is present, and will give us a 
statement of what has been done, and what the present state of the 
matter is. 

Only one additional point I desire to refer to. In the original draft 
of the addition to the law which I have mentioned, it was provided that 
the record of tests should be published by the Government. Members 
of Congress saw fit to amend this by substituting a requirement that the 
records of tests should be furnished this Society, to be by it published at 
its own expense. This was not requested by the Society, but it has been 
imposed upon us by law. The Board of Direction therefore proposes to 
publish these records in the monthly Proceedings, and also to furnish 
printed copies of them in such form as will secure their full circulation 
among all who are interested in the subject, giving them every possible 
publicity. I now ask Mr. Chanute to tell us the present condition of 
this important subject. 

O. Chanute. — Mr. President : Immediately upon being notified of 
its appointment, your committee entered into communication with the 
Chief of Ordnance, in order to ascertain the actual condition of affairs, 
and to secure the benefit of his advice and co-operation . 

He was very prompt and very kind, and wrote at once to advise your 
committee that the "Book of Estimates" had contained (page 149) the 
following items : 

Caring for, preserving, using and operating the U. S. 

Testing Machine, at Watertown Arsenal $10 000 

Purchase of materials for specimens, and labor to pre- 
pare them 13 500 

But that in the Army Appropriation Bill, which had then (Feb. 6) passed 
the House, only the first item had been included. That in the Senate, 
where it was then pending, a clause similar to that of last year had been 
added, providing that the Chief of Ordnance should give attention to a 
programme of tests to be submitted by the American Society of Civil 
Engineers, but the amount appropriated had been left the same ($10 000). 
He suggested that letters should be written to several members of Con- 
gress whom he named, in order to advocate a larger appropriation. 

I should here explain that, as a rule, it is almost impossible to secure 
appropriations for work to be done under Government auspices unless 
these have been previously and duly asked for by the department in 
charge, in its estimates of expenditures required for the ensuing year . 
It is very easy to get less, but almost impossible to obtain more than is 
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thus included in the "Book of Estimates." In this case the book had 
also included the following items : 

For a machine for testing the torsional resistance of 

material 850 000 

For a machine for testing the transverse resistance of 

material 50 000 

Neither of which were included in the appropriations which were passed. 

It having been suggested that in the then crowded condition of the 
public business, letters would be more efficacious than personal inter- 
views, your committee wrote to several members of Congress to advo- 
cate a larger appropriation than the 810 000 then pending. In these let- 
ters it was pointed out that under the action already obtained, and the 
circular issued by the Chief of Ordnance on the 19th of January, it was 
highly probable that the bridge builders, the railroad companies, and 
the manufacturers of the country would this year furnish at their own 
expense some 840 000 worth of materials to be tested with the 810 000 
appropriated by Congress (it being generally found that the testing 
proper costs about ± as much as the materials), but that in order to con- 
nect the various experiments into a harmonious 'series, some intermediate 
specimens would have to be provided, and for this your committee sug- 
gested that the 813 500 asked for in the " Book of Estimates " should be 
appropriated. 

Unfortunately, Hon. Abram S, Hewitt, who proved so powerful a 
friend to this appropriation the preceding year, was ill in New York, and 
although he was seen by your committee, and wrote in its behalf to 
Washington, he was not able to resume his seat in Congress before the 
end of the session, and his personal influence could not be exerted. 

Capt. Michaelis, member of the Society, and one of your committee, 
however, went to Washington, had personal interviews with some mem- 
bers of Congress, appeared before one of its committees, and endeavored 
to have this increased appropriation included either in the " Army Bill," 
or in the " Sundry Civil " Appropriation Bill. 

Mr. L. L. Buck, member of this Society, who chanced to be in 
Washington, also made an effort to interest members of Congress in the 
subject. I see that he is present here to-night, and I hope that we shall 
hear from him on the subject. 

All these efforts proved fruitless, and we are now advised that the only 
appropriation obtained for tests this year was in the Army Appropria- 
tion Bill, and is in these terms : 

"United States Testing Machine.— For caring for, preserving, 
using and operating the United States testing machine at the Water- 
town Arsenal, ten thousand dollars : Provided, That the tests of iron 
and steel and other materials for industrial purposes shall be continued 
during the next fiscal year, and report thereof shall be made to Con- 
gress : And provided further, That in making tests for private citizens, 
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the officer in charge may require payment in advance, and may use the' 
funds so received in making such private tests, making full report there- 
of to the Chief of Ordnance ; and the Chief of Ordnance shall give at- 
tention to such programme of tests as may be submitted by the American 
Society of Civil Engineers, and the record of such tests shall be fur- 
nished said Society, to be by them published at their own expense . " 

As the machine has to be taken care of, and the Government work 
first done, out of this appropriation, it is doubtful whether even so 
much as half of it will be available for the programme of tests already 
suggested by this Society. 

It is much to be regretted that the amount appropriated is so small, 
as this is likely to cripple the efficiency of the programme, and to dis- 
courage intending contributors of material at the very start. 

Of course we must make a fresh effort for an appropriation next year, 
but pending this, I believe that the thing before us now is to accom- 
plish the greatest possible results with so much as can be spared from 
the sum already appropriated, be it S3 000 or be it $6 000. As I have 
already intimated, I believe we can obtain gratuitous contributions of 
about $40 000 worth of material and specimens to be tested, as I under- 
stand that bridge builders are generally preparing to get up a series of 
compression members for testing, and several large corporations (that 
with which I am connected among the number) have authorized the 
ordering of duplicate parts of some of their bridges in process of con- 
struction, in order to send them to Watertown to be tested. 

I think that the thing for us to do, therefore, is to endeavor to ac- 
complish some tangible results now, and to try to secure a larger appro- 
priation next year. 

I understand, however, that there are some obstacles in the way. The 
first is said to be the opposition of a certain member of Congress from 
the West, who is likely to occupy an important position in the next 
Congress, and who has an idea that tests of structural material will be of 
no particular benefit to the country at large, or, at most, of benefit only to 
the Eastern manufacturing States, and who opposes an appropriation. I 
think this mistaken idea of his (if it be true that he entertains it) can be 
entirely removed if some Western member of our Society in whom he 
has confidence will take the pains to explain the importance and value 
of the tests which we propose, and which can only be carried on with 
the Government machine. I think it can be clearly shown that by giving 
engineers, designers and builders a better knowledge of the strength and 
behavior of the full-sized sections which they are using, and which have not 
been tested hitherto for lack of a sufficiently powerful machine, we are 
likely to save the metal users of the country each year much more than 
the experiments will cost in the aggregate. I believe for myself that, in 
comparison with the strength of the tensile members of our structures, 
we are putting an undue proportion of material in the compression 



Digitized by VjOOQ IC 



72 

members, and that our bridges, roofs and other structures are not yet of 
uniform strength throughout. 

Perhaps another obstacle to an appropriation this year was the fact 
that $100 000 was asked for to build two new machines, and that this 
was pressed at Washington by the inventor of the present machine, 
who desires to build these also, and who, in asking for such a large 
sum, may have deterred the members of Congress from granting any- 
thing. 

It seems to me that we ought to be able to point to some adequate 
and practical results from the use of the present machine, and from the 
little bit of money appropriated, before we urge the building of more 
machines. We do, however, want a larger sum than $10 000 for testing, 
and I believe that with proper effort we can procure the appropriation of 
any reasonable amount next year, provided we can show some valuable 
results this year. A good many tests have already been made in an 
irrelevant sort of way, and more are making every day, but engineers 
thus far seem to have drawn no particular deductions from them. Now, 
will not some of you analyze these experiments, and see if there is any 
value in them, and whether some general conclusions can be deduced 
from them that will have a practical bearing on the use of metal ? As I 
have stated already, I believe we are putting an undue proportion in our 
compression members, but until this is proved to be the fact, by experi- 
ment on full-sized members, I shall feel safer by adhering to the current 
practice. 

With a view to inducing some of you to undertake such a task, I 
have brought here to-night a set of the Government publications of the 
tests thus far made, and which engineers have been complaining could 
not be procured. I beg to present them either to the Society, or to any 
member who will undertake to digest them. 

I think, in addition, that it is desirable to secure some concert of 
action between intending contributors of specimens, in the preparing 
and sending forward compression members to be tested, both to prevent 
too much duplication of parts having the same dimensions, and to pre- 
serve some co-ordination in the series of tests. I propose, therefore, 
that we should appoint a committee to draw up a programme, under 
which the tests may be carried on, and I hope that in the discussion 
which is about to follow the members will fully express their views, and 
endeavor to bring about concert of action in a matter which promises 
such good economical results for the country at large. 

L. L. Buck.-— I have very little to say. I was in Washington in Feb- 
ruary, and received a telegram asking me to go before a committee with 
Captain Michaelis. I consented, but did not meet the committee, through 
some misapprehension. I afterwards received a letter from Captain 
Michaelis, and I wrote on the subject to some members of the Senate and 
talked with some, but it was too late to effect anything. 
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O. Ohanutb. — I would ask Mr. Buck if he ascertained what was in 
the way of getting the appropriation ? 

L. L. Buck. — I hardly can say. I think a good many were in favor 
of it, but there was not sufficient interest felt. 

T. 0. CiiAHKE.— I think one of the principal reasons that appropria- 
tions for tests have failed to be carried is on account of the indifference 
of Congress. Nobody cares about it. On general principles, it will be 
said it is a very good thing, but no member takes a special interest in it. 
Now, we ought to take such steps as will show members of Congress 
how necessary this is. In other words, advertise it. We must in some 
way or other get it before the public — get it talked about — get it into the 
public mind, that it is a necessary thing to be done. * 

L. L. Buck. — Some members of Congress should be interested in the 
matter ; otherwise it will be very hard to effect it. 

A. P. Bollbr. — The only way to properly operate in this matter of 
tests, is for the committee to devise a scheme under which they will be 
cod ducted. For early results, simple sections are necessary. Inasmuch 
as compression members seem to be the direction in which experiment- 
ing had best be done, growing out of the admirable commencement on 
Phoenix columns, it would be well to make a series of tests on channel- 
iron, beams, angles and tire-irons, under the conditions they are used in 
practice. Such sections are readily obtained on demand from any roll- 
ing mill, can be rapidly tested, and the records put before the scientific 
and manufacturing world more quickly than any other range of experi- 
ments. They would be extremely valuable, and if performed in a proper 
series, would settle for all time the constants in all column formulae for 
such sections. 

The Seobbtaby. — It seems to me that the suggestions that have been 
made in regard to the appointment of a committee are prudent, and 
will provide a means of securing future results. I suppose that such a 
committee may be expected to show that even with the very small 
amount of money used so far, good results have been obtained. 

Perhaps the way to secure the appointment of a committee for that 
purpose would be to give to the Board of Direction the power to appoint 
such a committee. 

Charles Macdonald. — I supposed that there had been a committee 
appointed from the fact that some time ago I received a circular asking 
how such tests should be made, but if this is not the case, I should favor 
the formation of a committee as suggested. Such committee, by making 
personal application to parties who are interested in the manufacture of 
compression members, could doubtless obtain the promise of a class of 
specimens for testing which would fairly represent their own practice. 
I have myself had drawings prepared representing columns having a 
range of from 15 to 60 diameter, pin bearing at each end, and having 
different sized pins. These I would be glad to furnish to the committee. 
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If a sufficient Dumber of such drawings could be obtained, representing 
as they would the most approved practice of the different designers, the 
committee might be able to suggest many desirable modifications, and 
thus organize the work so as to reduce expense and prevent a multipli- 
cation of useless experiments. 

The Secretary. — Mr. President, I would say in reply to the questioD 
as to a previous appointment of a committee, that the subject was re- 
ferred by the Society to the Board of Direction ; that the Board acted 
in consultation with a number of engineers, and that the programme 
which was submitted to the Chief of Ordnance was prepared from the 
advice and suggestions of these engineers. That programme has been 
issued by the Chief of Ordnance as follows : 



Engineers, ) 
r, N. Y., [ 
er 23, 1882. ) 



American Society op Civil Engineers, ] 
127 East Twenty-third Street, 
December i 
General S . V. Ben£ t, 

Chief of Ordnance, U. S. A., 

Washington, D. C. 

Dear Sir : The Board of Direction of the American Society of Civil 
Engineers has had under careful consideration the subject of the prepa- 
ration of a programme of tests of structural materials, to be submitted to 
you, in accordance with the provisions of the last Army Appropriation 
Bill. In this duty the Board, through its President and Secretary, has 
consulted a number of persons interested in the investigation, produc- 
tion, and use of structural materials, and including not only members of 
this Society, but also members of the American Institute of Mining 
Engineers, and of the American Society of Mechanical Engineers. 

In response to a letter on the subject, a number of replies have been 
received, an abstract of which has been compiled, and a copy of which 
abstract is at your service. 

Some delay has occurred in communicating with you. This delay 
has been occasioned by the illness and death of our late President, Mr. 
Ashbel "Welch, who was chairman of the committee having this particu- 
lar matter in charge, and who was about to call upon and consult with 
you when prevented by his last illness. 

A number of the gentlemen interested in this subject recently met, 
and after considering all the suggestions that had been received, brought 
into practical shape a general programme, which the Vice-President of 
this Society informally submitted to you a few days since. In accord- 
ance with your suggestion at that time, there is presented to you here- 
with this programme. 

Programme. 

Congress has appropriated the sum of ten thousand dollars for " car- . 
ing for, preserving, using and operating the United States Testing 
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Machine at the Watertown Arsenal " for the fiscal year ending June 30, 
1883. 

In order to produce the largest immediate results with the small 
amount appropriated, we suggest that the investigation be limited this 
year to the compression members of structures, and that co-operation be 
invited from railroad companies, bridge engineers, architects, and manu- 
facturers and users of structural material strained in compression. 

For this purpose we suggest that the Ordnance Department of the 
United States Army should offer to pay the freight on and to test dupli- 
cate compression members, either from structures which such parties 
may have in progress of construction, or special shapes prepared for this 
purpose, provided the same be furnished free of further cost. 

If the parties will cause to be manufactured one or more duplicate 
compression parts from each bridge or structure which they may under- 
take hereafter, or will furnish special shapes, varying in proportions, 
preferably in series from twenty to sixty diameters, and varying by in- 
crements of five diameters ; or if they will manufacture special shapes 
which they desire to have tested ; if they will also furnish at least three 
small or hand specimens of the same material, prepared as indicated in 
the note below ;* if they will place these parts and pieces, free of cost, 
on board of some transportation line, obtaining the lowest available rate 
of freight to Watertown Arsenal, and notify the Chief of Ordnance of 
the particulars of shipment, also furnishing, so far as they can, a state- 
ment of the composition of the metal and its process of manufacture, 
and a diagram showing the position the member is intended to hold in 
the structure, and the computed strain it is expected to bear, that then 
the Ordnance Department will : 

1. Pay the freight on the shipment from the initial point to Water- 
town Arsenal. 

2. Test the compression pieces in due course, as well as the hand 
specimens. 

3. Account to the shipper for the value of the scrap, if required, 
when the same is sold, or return the same to the shipper, if preferred, 
paying the freight from Watertown. 

4. Furnish the shipper an early special report of results of the tests 
of all pieces sent by him, giving him an opportunity of sending a second 
piece to cover any defects that may have occurred. 

* These three or more small or hand specimens to be of the same material as the com- 
pression member furnished ; to be rectangular, and to be reduced to one-half of one square 
inch in area of section ; to be of the same thickness as that used in the construction of the 
member, unless that thickness should exceed one inch, in which case the small specimen is 
to be reduced to one inch. 

It is desired as far as practicable to shape these specimens from pieces of the same section 
as those composing the member, preserving the surfaces as they come from the rolls, except- 
ing the removal of the outer scale. 

The length of these specimens should be two feet. 
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5. Furnish the American Society of Civil Engineers promptly, for 
publication and distribution, full copies of all tests and information ob- 
tained therefrom. 

Kespectfully submitted, 

W. H. Paine, 
Vice-President Am. Soc. C. E. 
John Bogart, 
Secretary Am. Soc. C. E. 

General Bene*t then printed that programme in full, and issued it 
with the following letter upon the first page: 

Ordnance Office, ) 

War Department, >- 

Washington, January 19, 1883. ) 

Dear Sir: The last Army Appropriation Bill, in the item appro- 
priating $10 000 " for caring for, preserving, using and operating the 
" U. S. Testing Machine at the Watertown Arsenal," provided as fol- 
lows: 

"And the Chief of Ordnance shall give attention to such programme 
" of tests as may be submitted by the American Society of Civil Engi- 
" neers, and the record of such tests shall be furnished said Society, to 
" be by them published at their own expense." 

In the furtherance of this object the Society of Civil Engineers have 
addressed to me the accompanying letter. I concur fully with the 
Society in the terms of their programme, believing them to be most 
equitable, in view of the small appropriation now available. 

If parts and pieces, free of cost, are placed on board of some trans- 
portation line, and sent to the Watertown Arsenal, Watertown, Mass., at 
the lowest rate of freight, &c, Ac, furnishing this office a statement of 
the composition of the metal and the process of manufacture, &c, this 
Department will pay the freight, test the pieces, account for scrap, 
furnish early reports to the sender, and to the Society of Civil Engineers 

for publication. 

Very respectfully, 

Your obedient servant, 

S. V. Benet, 

Brig. -Gen., Chief of Ordnance. 

The above programme and letter have been sent by the Chief of Ord- 
nance to every member of the American Society of Mechanical Engineers, 
the American Institute of Mining Engineers, and of this Society, and 
also to officers of railroads, and to manufacturers of structural materials. 

A. P. Boller. — It is extremely important that such columns as may 
be sent should conform to a series, that had best be arranged by the 
committee, so as to induce harmony in the experiments. Isolated col- 
umns yield no positive information, further than for precisely similar 
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cases. The experiments, to have a real working value, should be so con- 
ducted as to permit of systematic generalization, or they will prove of 
very little account. 

Charles E. Emery. — That programme indicates a series. 

The Secret art. — It particularly speaks of a series. 

A. P. Boller. — I did not so understand the programme while being 
read. The idea I wish to emphasize is, that the committee should so 
communicate with the manufacturers that all parties may work on 
a uniform system. So that all comparisons between the productions of 
various manufacturers shall be absolutely on the same basis. 

Theodore Cooper. — In regard to the point of originating and carry- 
ing out tests, I am prepared to endorse it, but as to Mr. Chanute*s sug- 
gestion of framing a general programme, I want to object The worst 
of it with our past committees was that they wore out all their energies 
with programmes. Let us get the tests that we started out to obtain 
actually made, then go before Congress and stand on the results we can 
show. It is wasting our energies by asking for programmes. Such a 
course will get us nothing. 

O. Chanute. — I did not propose, when suggesting a committee to 
prepare a programme, such a programme as Mr. Cooper has discussed 
and opposed. My idea was much more limited. In order that we may 
not get more or less discordant results, we should each of us send different 
duplicate members of the structures which we are building. Otherwise 
the result will be a want of homogeneousness in the experiments; and my 
idea as to the committee is that it should endeavor to bring about such 
concert of action among the various parties who may contribute speci- 
mens as to leave no great gaps in the experiments. This may be effected 
either by requesting the contributors to select such compression members 
as to form harmonious series of tests, or, as I put it to the members of 
Congress, by obtaining specimens which will fill up the missing links, 
at the expense of the Government. 

There is one point of view so important that I cannot insist on it too 
often. It is that we should endeavor before the next session of Congress 
to show some practical results from what experiments have been tried, 
and that some general deduction should be drawn from these experiments 
in order to show their value. 

Theodore Cooper. — There is one point about the appropriation of 
$10 000. That appropriation is for this year only. It expires on the 1st 
of July. Now the first duty that should be urged upon the manufact- 
urers is to get their materials to be tested forwarded inside of the year — 
otherwise we can get no benefit from them. 

A. P. BoiiiiER.— That was the view I had, and my idea was that with 
a little energy the whole series of specimens of iron, steel, Ac, could be 
got to Watertown in a very short time, and the results of the tests of the 
series would soon show. 
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Charles E. Emeby. — Is the appropriation for the present year ? 

The Secretary. — Ten thousand dollars for each year; but there is a 
large amount of work to be done with the Watertown machine outside 
of that which we suggest to them. There is certain Government work 
which will use up part of the $10 000. It is to be used in testing mate- 
rials, &c, for Government purposes. Nevertheless, I know that the 
Chief of Ordnance desires as much as possible of the money to be 
applied to the prosecution of the programme proposed. 

A. P. Bollbb. — The Board is fully empowered to act. 

The Secretary. — The Board has power now, but I am sure that the 
Board will listen gladly to the suggestions made here this evening. 

Charles E. Emery. — I have not had experience in this particular 
direction, but I have made experiments in two entirely different branches 
of experimental research. I hoped to get at some results, but the fact 
was that experiments were made in such a way that it was necessary to 
reject very many, and in this case, if individuals are to send specimens 
made in accordance with their particular hobbies, then in our Proceed- 
ings there will be such a mass of evidence that it will be hard to digest 
it It seems to me that some programme should be fixed upon, and that 
rather than do nothing, the work should be confined to some particular 
thing; for instance, say to columns formed of independent straight mem- 
bers, connected by lattice work. That may not be the best subject, but 
the point I wish to enforce is, that while it may be well to allow this 
individual action to cover the ground in the general interest, yet some 
particular thing should be set before them. I would suggest to the 
committee, but not move to give instructions definitely, that special 
efforts be directed to effect a series of experiments of tests on columns. 

The Chair (Vice-President WhjLIAm H. Patne). — I would like to 
make a remark. When this subject of a programme came up before the 
gentlemen that were invited to meet here and discuss the various letters 
that had been received, and which had become voluminous, there were 
a good many things to be thought of. For instance, there was only 
$10 000 appropriated — a part of the year had already past. They were 
obliged to call for contributions either of money or materials to test, 
and if they were very particular and only called for some definite shapes 
and sizes they feared that they might fail to get parties to give freely 
without cost to the Society or to the Government. This subject was 
thought of a great deal by the committee. Our late President made a 
study of it. The trouble was to reduce the programme to a size com- 
mensurate with the small amount of work that could be done this year. 
I think Mr. Welch's ideas were that as we advanced we would enlarge 
our programme, and would have it grow from year to year. Mr. 
Chanute has represented Mr. Welch's ideas in the main, but I do not 
think he intended to say that a very large programme should now be 
made out to cover all future action. 
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It seems necessary that we should have some results so as to move 
Congress, but this alone will only reach certain members of Congress, 
and that number will be very small. Some will only be influenced by 
personal appeals, and every member should use his influence to that end. 
I believe we ought to educate those members up to the importance of 
the movement. 

There are members in the West who are evidently opposed to us. 

T. C. Clarke.— Members of Congress? 

The Chair. — Yes, certainly, members of Congress, not members of 
the Society, in the West, who are opposed to us, and I think we ought 
to make them better acquainted with the subject. 

R. L. Harris. — These remarks seem to be pertinent. There was a 
circular sent out a year ago requesting every member to speak to their 
representatives in Congress on this question. I was traveling at the 
time, and wherever I went I spoke to members of the Society about this 
matter, who promised to speak to the representatives in Congress from 
the district to which they belonged. If this thing was carried out, it 
seems to me, Mr. President, that it would produce good and wide-spread 
results. 

The following resolution was then offered by Mr. Chanute, and sec- 
onded: 

" Resolved, That it is the sense of this meeting that a special commit- 
tee of five should be appointed by the Board of Direction to prepare and 
promote such a programme of tests of structural material as to secure 
the best results possible from the Watertown Arsenal Experiments.*' 

Theodore Cooper. — This is proposing a committee to prepare a 
programme. I suggest that it be confined to carrying out the pro- 
gramme already adopted by the Society. 

The Chair.— The resolution has been regularly seconded. 

On a vote it was adopted. 

April 4th, 1883. — The Society met at 8 p. m., Director George S. 
Greene, Jr., in the chair; John Bogart, Secretary. 

The Secretary announced the progress of arrangements for the 
approaching Convention to be held at St. Paul and Minneapolis, Minn., 
beginning June 20th, 1883. 

Ballots were canvassed, and the following candidates declared elected: 
As Members, Thomas Appleton, Council Grove, Kansas; O. H. P. Cor- 
nell, Schenectady, N. Y. ; George H. Elliott, Norfolk, Va. ; Orville Grove, 
Houston, Texas; William G. Williamson, Martinsville, Va. As Juniors, 
Frank L. Fuller, Boston, Mass. ; Hunter McDonald, Nashville, Tenn. 

The death, at 3 a. m. of the morning of this meeting, of Mr. Peter 
Cooper, was announced by Mr. Charles Macdonald, M. Am. Soc. C. E., 
who said, in addition, that it was hardly necessary at this moment to 
speak as to the merits of Mr. Cooper. It is sufficient for us to remem- 
ber him as a man deeply interested in the application of science; a man 
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who should j be recognized as having done more to educate men up to 
what true science is than any other man in the United States, or in the 
world at large. 

He has been a public benefactor, not only to men who seek a higher 
education, and work with their brains alone, but to working men gener- 
ally — men who work with their hands and brains. I move that an 
appropriate notice be entered on the minutes of this Society. 

The motion, being seconded, was put and carried. 

A paper by G. Y. Wisner, M. Am. Soc. 0. E., on Geodetic Field 
Work, was, in the absence of the writer, read by the Secretary, and dis- 
cussed by Messrs. Croes, Geo. S. Greene, Jr., Haight and Prindle. 

April 18th, 1883. —The Society met at 8 p. m., Vice-President Wil- 
liam H. Paine in the chair; John Bogart, Secretary. The deaths were 
announced of Mr. John Oollinson James, M. Am. Soc. 0. E., of Winne- 
peg, Manitoba, and of Mr. Simeon Sheldon, M. Am. Soc. 0. E., of 
Cleveland, Ohio. 

A paper by the late William R. Morley, M. Am. Soc. 0. E., on the 
Proper Compensation for Railway Curves on Grades, was read by the 
Secretary, and discussed by Messrs. Chanute, T.C. Clarke, Emery, Forney, 
North, William H. Paine, C. D. Ward and L. B. Ward. 

OF THE BOARD OF DIRECTION. 

Maboh 7th, 1883. — Applications were considered. Financial business 
was transacted. 

Maboh 14th, 1883. — Upon the report of the special committee, trans- 
mitting correspondence with Messrs. Fteley and Stearns, joint authors of 
the paper to which the Norman Medal for the past year was awarded, and 
also with the Superintendent of the Mint at Philadelphia, it was deter- 
mined that one gold medal of the full ordinary value should be struck 
and inscribed with the names of the joint authors, and that two certifi- 
cates should be engrossed stating the fact of the joint award, and one of 
these certificates should be presented to each of the authors. The 
special committee upon the arrangement of the conditions and mode of 
award of the Rowland Prize instituted by the Society reported that, 
after consultation with Mr. T. F. Rowland, M. Am. Soc. C. E., a set of 
regulations had been prepared, which were presented and adopted. 
These are published upon another page of these proceedings. A state- 
ment was then presented as to the arrears due from members; and five 
members, to whom proper notification had been addressed more than six 
months previous to this date, and now still in arrears, were dropped 
from the roll of the Society. In the case of all other members whose 
dues are unpaid previous to those for the current year, the notification 
prescribed in the constitution was ordered sent. Appropriations were 
made. 



Digitized by VjOOQ IC 



81 

April 4th, 1883. — Applications were considered. The Secretary an- 
nounced the preliminary arrangements for the Convention, as made by 
correspondence. These were approved, and the Secretary authorized to 
perfect the arrangements. 

April 11th, 1883.— Ordinary routine business transacted. 

April 13th, 1883. — Arrangements for the Convention reported by 
the Secretary were considered. 

April 18th, 1883. — Additional arrangements for the Convention were 
made. Financial business was transacted, and appropriations made. 



CONTRIBUTIONS TO THE BUILDING FUND. 

By a resolution of the Board of Direction, all contributions to the 
Building Fund are to be acknowledged, from time to time, by printing 
lists of the same in the monthly Proceedings of the Society, and in 
addition to this the names of all those who may subscribe $100 or more 
are to be regularly enrolled and published in future lists of the Society 
under the head of Subscribers to the Building Fund, and they will be 
entitled to receive one copy of the monthly publications, comprising all 
papers and Transactions of the Society, regularly, for life, for each $100 
subscribed by them ; such copies to be in addition to those which they 
may be already entitled to if they are Members or Fellows. 

The following contribution is acknowledged in addition to those 
heretofore noted : 
Arthur Brown $100 00 



THE ROWLAND PRIZE. 



CODE OF RULES FOR ITS AWARD. 

Not more than one prize shall be awarded each year for papers pre- 
sented during the year. The medal year shall terminate on the first day 
of August, and the award shall be announced at the annual meeting in 
January. 

The prize shall consist of fifty dollars in cash. 

The award shall be made by a committee consisting of the Secretary 
and two members of the Society, to be appointed by the Board of Di- 
rection. 

The prize shall be awarded to such paper as the committee deem 
most worthy of such recognition, the preference being given to papers 
describing in detail accomplished works of construction, their cost and 
manner of execution, and the errors in design and execution. 
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THE NOBMAN MEDAL. 



CODE OF RULES FOR ITS AWARD. 
I.— Competition for the Norman Medal of the American Society of 
Civil Engineers shall be restricted to members of the Society. 

II. — There shall be one gold medal, and only one, strnck for each 
and every fiscal year of the Society, and awarded as hereinafter pro- 
vided. The dies therefor shall be with the Superintendent of the 
United States Mint at Philadelphia, in trust exclusively for the above 
purpose. Such medal shall be of a cost equal to the annual interest 
received upon $1 000 of the Consolidated Stock of the City of New 
York, Certificate No, 179, of the additional new Croton Aqueduct Stock 
of the City of New York, authorized by an Act of the Legislature of the 
State of New York, Chap. 230, passed April 15th, 1870, dated November 
17th, 1873, now held in trust by the Treasurer of this Society, and so 
held solely for this purpose, and shall be executed upon his order. 

HI. — All original papers presented to the Society by members of any 
class, during the year for which the medal is awarded, shall be open to 
the award, provided that such papers shall not have been previously 
contributed in whole or in part to any other association, nor have 
appeared in print prior to their publication by the Society, nor have been 
presented to the Society in any previous year. 

IV.-^The Board of Censors to award the medal shall consist of three 
members of the Society, to be designated by the Board of Direction. 
The Secretary of the Society shall act as Secretary to the Board of 
Censors. 

Y. — The medal shall be awarded to such paper as the said Board shall 
judge to be worthy of special commendation for its merits as a contribu- 
tion to engineering science, not merely relatively as compared with 
others presented during the same year, but as exhibiting the science, 
talent or industry displayed in the consideration of the subject treated 
of, and for the good which may be expected to result from the discussion 
and the inquiry. 

VI.— In case no paper presented during the year shall be deemed of 
sufficient value to receive an award, the amount of the interest of the 
fund for that year shall be expended by the Board of Direction in the 
purchase of books, to be offered as a premium for the second best paper 
in the next year in which more than one paper of sufficient value maybe 
presented. 

VII. — The medal year shall terminate on the first day of August, and 
the award shall be announced at the annual meeting. 

VIIL— The Treasurer of this Society shall cause the medal to be 
prepared and delivered to, or deposited to the order of, the suooessfai 
competitor, within two months after the annual meeting at which the 
same shall have been awarded. 
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CONTRIBUTIONS TO THE BUILDING FUND. 

By a resolution of the Board of Direction, all contributions to the- 
Boilding Fund are to be acknowledged, from time to time, by printing 
lists of the same in the monthly Proceedings of the Society, and in 
addition to this the names of all those who may subscribe $100 or more 
Are to be regularly enrolled and published in future lists of the Society 
under the head of Subscribers to the Building Fund, and they will be 
entitled to receive one copy of the monthly publications, comprising all 
papers and Transactions of the Society, regularly, for life, for each #100 
subscribed by them ; such copies to be in addition to those which they 
may be already entitled to if they are Members or Fellows. 

The following contribution is acknowledged in addition to those- 
heretofore noted : 

R. E. Briggs $100 00 

A. F. Wrotnowski.' 30 00 

LIST OF MEMBERS. 



ADDITIONS. 

MEMBERS. 

Date of Election. 

Appleton, Thomas Ass't Engineer Topeka, Salina and West- 
ern B. B M Kansas April 4, 1883. 

Cornell, Outer H. P..Div. Engineer New York, West Shore 

and Buffalo By., Albany, N. Y. . . < . .April 4, 1883. 

Kendrick, John W Engineer Construction, Minn, and Sank 

Rapids Div. N. P. B. B., Minneapo- 
lis, Minn June 6, 1883. 

Rogers, Albert B '. . .(Care D. J» Whittemore, Esq.), Milwau- 
kee, Wis June 6, 1883. 

Tullock, Alonzo J Supt. Missouri Valley Bridge and Iron 

Works, Leavenworth, Kan June 6, 1883. 



Connect, Albert N South Orange, N. J June 6, 1883. 

Yates, Preston K Canajoharie, N. Y June 6, 1883. 



FELLOW. 

Wells, David L. . . . . . .Milwaukee, Wis June 13, 1883. 
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George Washington Polk, San Antonio, Texas ; Watson Wellman Rich, 
St. Paul, Minn. ; Leonard W. Rundlett, St. Paul, Minn. ; Edward Hig- 
ginson Williams, Philadelphia, Pa. As Associates — Joseph P. Card, 
St. Louis, Mo.; George Fillmore Swain, Boston, Mass. As Juniors — 
George B. Francis, Portland, Oregon; Alfred Williams Trotter, New York 
City; Frederick Newton Willson, Princeton, N. J.; and Herbert M. 
Wilson, New York City. 

The election as Fellows of the Society of the following persons was 
announced : John Lawler, Prairie du Chien, Wis. ; D. L. Wells, Mil- 
waukee, Wis. ; Alexander Mitchell, Milwaukee, Wis. ; 0. L. Colby, Mil- 
waukee, Wis. ; Albert Conro, Milwaukee, Wis. ; Edward P. Allis, Mil- 
waukee, Wis. ; Francisco De Garay, City of Mexico. 

The deaths of the following Members of the Society were announced: 
Col. Francis U. Farquhar, Corps of Engineers, tJ. S. A., elected Mem- 
ber July 15th, 1872, died July 3d, 1883 ; Redmond J. Brough, Toronto, 
Canada, elected Member Sept. 1st, 1880, died July 21st, 1883. 

A paper by James L. Randolph, M. Am. Soc. C. E., "On Vibration, 
or the Effect of Passing Trains on Iron Bridges, Masonry and other 
Structures," was read and discussed by Messrs. Blnnden, Cooper, Emery 
and W. H. Paine. 

September 19th, 1883.— -The Society met at 8 p. m., Vice-President 
Paine in the chair; John Bogart, Secretary. 

The death of Mr. John C. Trautwine, C. E., was announced, with 
remarks. 

A discussion " On the Increased Efficiency of Railways for the Trans- 
portation of Freight," by Charles Douglas Fox, Cor. M. Am. Soc. C. E., 
was read and discussed by Messrs. Bogart, Cooper and W. H. Paine. 

A paper on "Bridge Floors," by W. Howard White, M. Am. Soc. 
0. E., was read and discussed by Messrs. Blunden, Bogart, Cooper, 
Knap and W. H. Paine. 



OF THE BOARD OF DIRECTION. 

August 8th, 1883. — Applications were considered. Action was taken 
as to arrears of dues. Appropriations were made. 

September 5th, 1883. —Applications were considered. Action was 
taken as to the Library. 

October 3d, 1883. — Applications were considered. Action was taken 
as to arrears of dues. A communication was received from the American 
Society of Mechanical Engineers, and that Society was invited to hold 
its approaching annual meeting at the house of the American Society of 
Civil Engineers. 
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MEMOIRS OF DECEASED MEMBERS. 



ASHBEL WELCH, President Am. Soc. C £. 

Died September 25th, 1882. 



Ashbel Welch was born at Nelson, Madison County, New York, 
December 4th, 1809. His parents were Ashbel and Margaret Welch . 
At the age of seven his family moved to Deerfield, Oneida County, New 
York, and he attended different schools in the City of Utica from that 
time until the year 1826. In 1821 Mr. Welch's elder brother, Sylvester, 
began his career as a civil engineer upon the works of the Erie Canal, at 
Amsterdam, New York. In the winter of 1826 Ashbel attended the 
Albany Academy, and was under the immediate instruction of Professor 
Joseph Henry, with whom, when the distinguished Director of the Smith- 
sonian Institute, Mr. Welch was afterwards professionally engaged. 
Late in the summer of 1827 Mr. Welch left Albany to begin his engineer- 
ing life upon the Lehigh Canal. He first set foot in New Jersey, the 
State with whose development he was thereafter so intimately con- 
nected, on July 31st, 1827, at Elizabethtown Point, and traveling across 
the State he was detained at Morristown two days, waiting the arrival of 
a stage. He thence went to Easton and joined his brother Sylvester at 
Mauch Chunk. Sylvester was then Eesident Engineer of the Lehigh 
Canal, and Ashbel's first service as an engineer was in August, 1827. He 
notes in his diary that he that month first met William Milnor Roberts, 
his predecessor as President of the American Society of Civil Engineers, 
and the late Solomon W. Roberts, so long the Chief Engineer of the 
Northern Pennsylvania Railroad. 

Mr. Welch began as a rod man, and his pay was $13 per month and 
found. In May, 1829, he became leveler, and Mr. Edward Miller, whose 
name is so well known among engineers, was then his rodman. Mr. 
Welch continued upon the Lehigh and Pennsylvania Canal and upon 
railroad work until September, 1830, when he went to Trenton, New 
Jersey, upon the works of the Delaware and Raritan Canal. He first 

Note. — This memoir has been prepared by John Bogart, M. Am. Soc. 
C. E., Editor of the Transactions of the Society, who desires to express 
his obligations to Mr. John G. Stevens and Mr. Francis B. Stevens for 
valuable information; also to the family of Mr. Welch, who have placed 
at his disposal many interesting papers relating to the life and works of 
Mr. Welch. 
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visited Lambertville, New Jersey, May 17th, 1831, and took up his final 
residence there in May, 1832, where his home has been ever since. He 
was, in 1832, in charge of the upper division of the feeder of the canal 
In 1834 Mr. Welch married Miss Mary Hannah Seabrook. 

In 1835 Mr. Welch was made the Chief Engineer of the Delaware 
and Raritan Canal, and during 1836 he made reconnoissances and esti- 
mates for the construction of the Belvidere Delaware Railroad, and on 
August 15th of that year he was appointed Engineer of the Philadelphia 
and Trenton Railroad. Mr. Welch, while continuing his services as 
Engineer of the railroad and canal works in New Jersey, was also 
engaged during 1838, 1839 and 1840 upon various other works as Con- 
sulting Engineer, in connection with Commodore Stockton, Mr. E. A» 
Stevens, Captain John Ericsson, Mr. Horatio Allen and others. 

He assisted Captain Ericsson upon the plans for the steamer Princeton. 
He visited Virginia in reference to the development of coal and iron 
lands. He superintended the experiments in gunnery instituted by 
Commodore Stockton, and was constantly and very actively engaged up 
to December, 1844, when he made a visit to Europe, the special object 
of which was to supervise the construction of a large wrought-iron gun 
intended for the United States Navy. He was absent six months, and 
traveled in England, Scotland, Ireland, France and Belgium. Mr. 
Welch returned to America in June, 1845. In the fall of that year he 
was engaged with Professor Henry in investigations as to methods of 
telegraphy. In 1847 he built a wooden lock at the outlet of the 
Delaware and Raritan Canal, at Bordentown. In consequence of the 
failure of the foundation of the old lock, which was built on a very fluid 
quicksand, a settlement of the walls occurred of so serious a character as 
to make the construction of a new lock necessary. After very careful 
consideration, Mr. Welch determined to take an entirely new departure 
in regard to the foundation, and discarding piling, cribbing, be' ton, &c, 
to build the lock directly upon the quicksand itself. He reasoned that 
from the incompressible character of that material it would form the best 
of foundations provided it could be absolutely retained in place ; he was 
aware, however, that a great source of danger would exist unless every 
avenue was stopped by which any undermining might occur from the 
water, the pressure of which would be great both at the inlet and outlet. 
From the light nature of the quicksand, a leak no larger than a pipe-stem 
would in time undermine the whole structure. 

The plan was bold and original in conception, and required the most 
careful and cautious treatment as to the details and methods to meet the 
difficulties. 

The lock was built of timber ; it was constructed on the land ; 
the sides were divided in cells ; the bottom was of exceptionally heavy 
timber, all the work being carefully jointed and then thoroughly 
caulked ; the structure was then launched and sunk in the pit which had 
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been dredged for its reception ; the cells were then filled with selected 
gravel and carefully puddled. The inlet and outlet were protected by 
lines of heavy steel piling, which were guarded by ingenious devices so 
as to be perfectly water-tight The lock has now been in use for thirty- * 
five years, and not the slightest settlement has occurred, evidencing the 
skill employed both in the planning and construction. 

This combination of boldness of conception and excessive caution in 
details is illustrative of Mr. Welch's methods. 

In 1848 he was in charge of the work of final location of the Belvidere 
Delaware Railroad, and built that road, which was opened from Trenton 
to Lambertville early in 1851. The whole road was constructed to 
Manunka Chunk under Mr. Welch's direct supervision, including the 
coal wharves at Trenton. 

On December 20th, 1852, the stockholders of the Delaware and 
Raritan Canal very suddenly determined to enlarge its capacity, and thai 
work was put in charge of Mr. Welch, and was successfully accomplished 
April 4th, 1853, for less money than the original estimate. 

Among other matters the enlargement included the construction of a 
new lock with walls of 260 feet in length, the lengthening of twelve 
others 130 feet, two of these being tide-locks requiring the use of heavy 
coffer-dams. The order from the Board of Directors was given Decem- 
ber 20th, with instructions to have the work completed the last of March, 
which was accomplished. No place had been prepared ; not a yard of 
stone, not a foot of lumber, not a pound of material of any kind pro- 
cured ; furthermore, there was an absence of trained and skilled 
labor, nor was there any organization for the execution of the work, 
which had to be done in the depth of winter, at widely separated and 
inaccessible points, where no facilities existed for sheltering the men. 
25 000 cubic yards of masonry had to be laid, and protected from the 
frost during construction. 

The necessary preliminary arrangements occupied a large part of the 
short time allowed, leaving not more than fifty working days for the 
work itself. Its completion within the time allowed was an evidence of 
Mr. Welch's remarkable administrative ability. 

In the latter part of 1853 Mr. Welch prepared the plans, made all the 
contracts and supervised the execution of the works on the Chesapeake 
and Delaware Canal, including the construction of the new locks. He 
introduced steam pumps and a water-saving basin, which has proved a 
great success. 

The arduous labors and heavy responsibilities of these works, partic- 
ularly the construction of the Belvidere Railroad and the enlargement 
of the Delaware and Raritan Canal, seriously undermined the health of 
Mr. Welch, which, for a number of years thereafter, was very delicate. 
In 1854, at the suggestion of the joint Board of Direction of that canal 
and of the Camden and Amboy Railroad, he again visited Europe, re- 
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turning in September of the same year. He then supervised the com- 
pletion of the Chesapeake and Delaware Canal, which was opened in 
May, 1855. During the subsequent years he was actively employed 
upon railroads and other engineering work, building the railroad 
wharves at Amboy, and in 1861 was engaged in experiments with Mr. E. 
A. Stevens in reference to the well-known floating battery. In October, 
1862, he was appointed Vice-President of the Camden and Amboy Bail- 
road, and thenceforward became its executive officer, being active in ar- 
ranging the consolidation of the New Jersey railroad companies. In 
March, 1867, the final arrangements were made, uniting the Delaware 
and Baritan Canal Company, the Camden and Amboy Eailroad and 
Transportation Company, and the New Jersey Eailroad and Transporta- 
tion Company, so that thereafter their interests were associated, as 
though they were consolidated into one company. Mr. Welch was 
elected the general president of the associated companies, and was con- 
stantly in the actual charge of the administration of their affairs, up 
to December, 1871, when the properties of these united companies were 
leased by the Pennsylvania Eailroad. Mr. Welch thus became the 
president and manager of one of the most important lines in the United 
States. The companies owned a canal and two lines of railway which 
connected the cities of New York and Philadelphia, forming, as expressed 
by Mr. Welch, one single, though complex system. 

The consolidation of the interests of these companies added very 
largely to the aggregate value of their property, and secured to the pub- 
lic much greater accommodation than had been previously practicable. 

The connection made by the construction of the connecting road at 
Philadelphia, and the arrangements whereby the passengers and freight 
coming over the Pennsylvania road were brought by these lines to the 
harbor of New York, threw upon the manager very great responsibilities, 
which were met with business ability and cautious energy. The Board 
of Joint Directors comprised men of great experience and ability in the 
management of great corporations, Mr. Welch being the General Presi- 
dent, the Hon. Hamilton Fish Vice-President, with Mr. Joseph P. 
Bradley as General Secretary. Among the officers and directors were 
well-known names, such as E. F. Stockton, William H. Gatzmer, John 
G. Stevens, Eichard Stockton, Benjamin Fish, Moses Taylor, Benjamin 
G. Clarke, Dudley S. Gregory, Alfred L. Dennis and others. 

Mr. Welch had the absolute confidence of these gentlemen. The 
time was one of great improvements in railway construction, repair, 
train running and general management, and to Mr. Welch is due the care- 
ful consideration and the gradual introduction of some of the greatest 
advances which have been made in that direction in the world. 

In 1869 Mr. Welch again visited Europe, traveling on the Continent 
and in England for six months. During this trip he investigated care- 
fully the Belgium system of cable towing. In January, 1871, negotia-. 
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tions were commenced for the lease to the Pennsylvania Railroad Com- 
pany of the properties controlled by the United Railroad and Canal 
Companies of New Jersey, which lease was consummated during that 
year, when Mr. Welch retired from the active management of the road. 
Since that date he has been constantly engaged as consulting engineer 
upon many important works, and notably during the two years previous 
to his decease he has been acting in that capacity for the New York, West 
Shore and Buffalo Railroad. 

Mr. Welch was appointed by the Governor of New Jersey, June 29th, 
1882, a commissioner to determine upon plans for the storage of the 
waters of the State for the purpose of furnishing the cities and towns a 
joint water supply, under an act directing the appointment of such a 
commission, and he was engaged at the time of his decease in the 
duties connected with this appointment. 

In the active practice of his profession, as connected with the respon- 
sible positions which Mr. Welch held almost continuously through his 
long life, there were, of course, very many special engineering investiga- 
tions which he undertook and carried to completion. It is impossible in 
a brief memoir even to refer to the larger number of these. Some, how- 
ever, may be noted, in which he took the greatest interest. 

In the development of improvements for transportation of freight 
through canals, Mr. Welch succeeded in adding largely to the carrying 
capacity of the canals under his charge. Perhaps the most effective 
change made by him in this respect was the introduction of steam power 
to operate the locks and haul the vessels in and out of the locks. In 
1868, the Delaware and Raritan Canal having reached the limit of its 
locking capacity, he devised a method of applying steam power at these 
locks, and at once increased their capacity, and therefore that of the 
canal, at least 50 per cent. This method is still in operation, and its 
success is complete. The apparatus is safe and strong, and has been kept 
in order with very small expense since its introduction. 

Mr. Welch was deeply interested in all the questions connected with 
canal navigation, and his consideration of the various points involved in 
the proposed Interoceanic Canals added largely to the interest of the 
recent discussions on that subject. 

In March, 1865, Mr. Welch drew up, and presented to his railroad 
company, a scheme for telegraphic safety signals to be adopted between 
Kensington and New Brunswick, which were, on March 27th, formally 
adopted by the company. This scheme secured the introduction of a 
system by which a train passing one of the signal stations should be in- 
formed whether the preceding train going in the same direction had 
passed the next signul station, and whether the track was clear. The 
stations were to be located not more than six miles apart, and at points 
where, as far as practicable, there should be a good view each way. The 
signals were arranged so that the signal-man should have a simple 
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method of marking the fact that a train was on the section, or that any 
obstruction had been reported on that section, and the regulation was 
that the safety signal should not be exhibited to an approaching train 
unless information had been received that all trains in the section in ad- 
vance had passed the next signal station, and that all reported obstruc- 
tion had been removed. The engine men were ordered absolutely to stop 
unless the safety signal should be exhibited. 

This system, adopted in the year 1865, it will be seen, was an applica- 
tion, and it is claimed to have been an original application, of the system 
of safety signals— that is to say, of the theory that a train should not go 
upon any section of the railroad until it should be notified that, as far as 
telegraphic communications for the section in advance could be relied 
upon, that section was entirely free. 

At the time he put this system in operation Mr. Welch had not heard 
of the English block system, which, however, as used at that time, was 
radically different, the line being considered open unless a block warn- 
ing was given. The main point insisted upon by Mr. Welch was to se- 
cure affirmative evidence that the track was clear — in other words, to use 
safety signals, not danger signals. 

The tendency at the present time is towards the substantial adoption 
of the principle thus initiated by Mr. Welch twenty years ago, and this 
fact is merely one of the many proofs of the far-sighted sagacity shown 
by him in the consideration of the subjects to which he devoted his 
thought. 

Mr. Welch gave a great deal of attention to the construction of rail- 
way car trucks, and in 1869 invented an improved truck combining sev- 
eral modifications of the ordinary methods of construction. The ques- 
tion of the proper form, dimensions and weights of rails perhaps occu- 
pied as much of the attention of Mr. Welch as almost any other subject 
In the year 1865 he devised and selected the forms of rails to be used for 
the New Jersey railways, and these were determined upon principles 
very nearly identical with those set forth in the report of the committee 
on the form, weight, manufacture and life of rails, which was presented 
to the American Society of Civil Engineers in 1874, to which report was 
appended a memoir on the subject written by Mr. Welch. 

In 1866 Mr. Welch secured, after much negotiation and several un- 
successful efforts, the manufacture of steel rails of a pattern substantially 
similar to those which are now considered standard. These rails were 
rolled at Sheffield in 1866, and were laid down upon the New Jersey rail- 
ways in the spring of 1867. Large additions of the same pattern were 
laid down in 1868, and all these rails show remarkable results. 

Mr. Welch wrote to considerable extent upon this subject of rails, 
and his papers have been published in the Transactions of the American 
Society of Civil Engineers, in the Transactions of the American In- 
stitute of Mining Engineers, and in various periodicals. He developed 
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a formula and tables showing his theory of the comparative economy of 
iron and steel rails. His careful labor upon this question of the form, 
weight and economy of rail construction has contributed greatly to the 
successful development of American railway transportation. 

Mr. Welch also studied the questions connected with the manufacture 
of car wheels, aod embodied his conclusions on this subject in a number 
of interesting papers and reports. 

Mr. Welch made very extensive investigations, at the request of Mr. 
E. A. Stevens, with reference to the construction and alteration of the 
great Stevens battery. These investigations went into many pertinent 
subjects, and particularly in regard to the effect of shot under water, the 
velocity of projectiles, etc. 

As General President of the Associated New Jersey Companies, Mr. 
Welch appreciated the great future advantage of large wharf and terminal 
facilities at the City of New York, and the result of his long-continued 
and very arduous labor was the purchase of the Harsimus Cove property, 
which was effected by the companies under his advice. 

This property was developed under his direction by the construction 
of wharves and other improvements, and now affords to that system of 
railroads an excellent terminus, which is absolutely necessary to the 
transaction of its enormous business. The purchase of this property 
was accomplished not without opposition, and was persistently advocated 
and completed by Mr. Welch, in consequence of his assurance that 
it was of the greatest importance to the interests of the railway system 
of which he had charge. 

The character of Mr. Welch was of a singularly elevated tone. Great 
purity and entire disinterestedness lay at its foundation. No considera- 
tion could ever make him swerve a hair's breadth from an honorable, 
straightforward course. These facts, combined with the possession of 
broad and generous views, were among the causes of the great moral in- 
fluence that he exercised. While not demonstrative in manner, he had 
a warm, genial, sympathetic nature, and where best known he was best 
loved. His temper was most equable, and while thoroughly self-poised 
himself, he was always disposed to make the largest allowance for the 
faults of temper of others. This marked peculiarity was one of the pro- 
ducts of his great unselfishness. 

A sketch of Mr. Welch's life would be entirely incomplete and unfair 
if reference were not made to his deeply religious character. He was 
not only a consistent Christian, but he never permitted the remarkably 
extensive duties of an active professional life to interfere with the 
discharge of quite as active work connected with religion and charity. 
He became a member of the Presbyterian Church in the year 1832, and 
was connected with that organization continuously to his death, being 
for many years an elder of the church. He took an active part in this 
work, and exemplified thoroughly how a man could possess the business 
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qualifications which brought to him the confidence of some of the best 
business men in the United States in the management of very great 
interests, and at the same time could continue to be a simple-minded, 
earnest, Christian gentleman. 

Mr. Welch became a member of the American Society of Civil 
Engineers August 7th, 1872. He was made Vice-President November 
3d, 1880, and President of the Society January, 1882, his death occurring 
while holding its highest office. His interest in the work of the Society 
was very great, and his duties as its President were performed with the 
same thoroughness and attention which he gave to all the trusts which 
were confided to him. 
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LIST OF MEMBERS. 



ADDITIONS. 



Date of Election. 

Bell, Andrew Res. Engineer, Carillon Canal Works, 

Carillon, Canada Sept. 5, 1883. 

Buss, Henby I La Crosse, Wis " " " 

Campbell, Chables H (Raymond A Campbell), Council Blufls, 

la Oct. 3. 1883. 

Cabd, William W Sec'y Westinghouse Air Brake Co., 

Pittsburgh, Pa Sept. 5, 1883. 

Doban, Frank C City Engineer, Richmond, Ind «• " " 

Downe, Geoboe Supt. Motive Power, New South Wales 

Gov't Steam Tramways, Randwick, 

Sydney, New South Wales, Australia. " " •• 

Jennings, William H Eng'r Hocking Valley Div. Columbus, 

Hocking Valley and Toledo Railway, 
Columbus, Ohio " " " 

Man, AlbonP., Jb 1st Asst. Engineer, St. Louis and San 

Francisco Railway, St. Louis, Mo " " " 

Mabb, Geoboe A U. S. Asst. Engineer, St. Paul, Minn. . .Oct. 3, 1883. 

McCool, Daniel Chief Engineer, Detroit, Mackinaw and 

Marquette Railroad, Marquette, Mich. Sept. 5, 1883. 

McGbath, Wallace Chief Engineer, Ohio Valley Construc- 
tion Company, Parkersburgh, W. Va. " " " 

O'Hanlt, John L. P Chief Engineer, Ontario Pacific R'wy, 

Ottawa, Canada... " " " 

Pole, Geoboe W Chief Asst. Eng. International Construc- 
tion Company, San Antonio, Texas... " '« " 

Rich, Watson W Chief jEngineer, Minnesota Central Rail- 
road, St. Paul, Minn " «• «« 

RosEWATEB, Andbew City Engineer, Omaha, Neb Oct. 3, 1883. 

Rundlett, Leonabd W. . .Engineer, Water Commission, St. Paul, 

Minn Sept. 5, 1883. 

Towne, Henby R President and Engineer, Yale and 

Towne Mfg. Co., Stamford, Conn Oct. 3, 1883. 

Watkins, Fbedebick W . . 113 East One Hundred and Fifteenth St., 

New York City " M " 

Williams, Edwabd H . . .Baldwin Locomotive Works, Phila- 
delphia, Pa Sept. 5, 1883. 

ASSOCIATES. 

Cabd, Joseph P President St. Louis Wood Preserving 

Company, St. Louis, Mo Sept. 5, 1883. 
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Date of Election. 
Swain, George F Professor of Civil Engineering, Massa- 
chusetts Institute of Technology, 
Boston, Mass Sept. 5, 1883. 

JUNIORS. 

Francis, Geoboe B 39 Summit Ave., Jersey City, N. J Sept. 5, 1883. 

Fuller, Frank L 7 Exchange Place, Boston, Mass April 4, 1883. 

Trotter, Alfred W Res. Engineer, Northern Adirondack 

Railroad, St. Regis Falls, Franklin 

Co., N. Y Sept 5, 1883. 

Willson, Frederick N. . .Professor of Engineering and Mechan- 
ical Drawing, College of New Jersey, 
Princeton, N. J " " " 



Allib, Edward P Milwaukee, Wis Aug. 14,1883. 

Colby, Charles L President Wisconsin Central Railroad, 

Milwaukee, Wis •« 22, " 

Conro, Albert Milwaukee, Wis "18, " 

Mitchell, Alexander President Chicago, Milwaukee and St. 

Paul Railway, Milwaukee, Wis July 27,1883. 



CHANGES AND CORRECTIONS. 
CORRESPONDING MEMBER. 

Gletm, Charles O (Care Baudeputation), Hamburg, Germany. 



Appleton, Thomas Leavenworth, Kansas. 

Atwood, Wdlliam H Div. Eng'r, South Penn. R. R., Fannettsburg, Pa. 

Barnard, A. P Eingsville, Mo. 

BnxrN, Charles E 261 South Fourth St., Philadelphia, Pa. 

Bixbt, Wdlliam H Captain of Engineers U. S. A., 33 West Houston St., 

New York City. 

Calkins, Frank A Arsenal, Central Park, New York City. 

Campbell, Allan 125 Lexington Ave., New York City. 

Cabtwright, Robert Gen. Supt. Yale and Towne Manufg. Co., Stamford, 

Conn. 

Cbtttbndbn, S. H Corcoran Building, Washington, D. C. 

Doane, Walter A Div. Eng. C. P. R. R., Medicine Hat, North-Western 

Territory, Canada. 

Fogg, Charles E Poughkeepsie, N. Y. 

Frizell, Joseph P 7 Exchange Place, Boston, Mass. 

Fuller, Sidney T 12 James Street, Franklin Square, Boston, Mass. 
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Gates, Horace D Bernice, Churchill Co., Nevada, via Lovelock's Sta- 
tion, C. P. R. R. 

Gielow, Henry J Sawyerville, Hale Co., Ala. 

Golay, Philip Paducah, Ky . 

Harris, William P White Sulphur Springs, W. Va. 

Hood, William Chief Engineer C. P. R. R., San Francisco, Cal. 

Jobdan, Gabriel Vice-Pres. and Gen. Man. M. and O. R. R., Mobile, 

Ala. 

Kendbick, John W Chief Eng. St. P. & N. P. R. R., Minneapolis, Minn. 

Kennedy, Wdlliam H Div. Eng. O. R. & N. Co., Walla Walla, Wash. Ter. 

Kinney, Edwabd C Lorraine, Ohio. 

Knapp, Loins H 280 Linwood Avenue, Buffalo, N. Y. 

Masten, C. S Div. Eng. W. St. L. and P. Rwy., Moberly, Mo. 

MoMath, R. E City Hall, Room 10, St. Louis, Mo. 

Monroe, J. Albert Providence, R. I. 

Opdyke, Stacy B Supt. N. H! & N. Co., New Haven, Conn. 

Partridge, John A Empire House, Buffalo, N. Y. 

Poe, Orlando M Major Corps of Engineers, Bvt. Brig. -Gen. U. S. A., 

34 Congress Street, West, Detroit, Mich. 

Ray, N. C Ass't Eng. U. P. R. R., Railroad Building, Omaha, 

Neb. 

Rives, A. L. Vice-Prest. R. & D. R. R., Richmond, Va. 

Savage, Albert C Supt. Cons. Mex. International R. R., San Antonio, 

Texas. 

Searles, Wdlliam H Elyria, Ohio. 

Smith, Charles A Newburyport, Mass. 

Smith, Hamilton, Jr (Care of Laidlaw & Co.), 14 Wall Street, New York 

City. 

Smith, Isaac W Chief Eng. O. P. R. R., New Tacoma, Wash. Ter. 

Van Brogklin, Martin. . . Oneida, N. Y. 

Vance, Hart Wilson's Point, La. 

Walling, Henry F Topographer U. S. Geological Survey, Pittsfield, 

Mass. 

Williamson, Wm. G (Care Gen. Man. Western Rwy. of Ala. ) Montgomery, 

Ala. 

Wrotnowsel Arthur F. .(Care W. H. Sharp), 28 South Sixth Street, Philadel- 
phia, Pa. 

Yonge, Samuel H Chief Eng. L. & K. C. Div. Improvement Missouri 

River, 213 Missouri Ave., Kansas City, Mo. 

Yobee, Edward 1526 Tenth Street, Sacramento, Cal. 

JUNIORS. 

Brooks, Frederick 130 Boylston Street, Boston, Mass. 

Cornell, George B Ass't Eng., Bridge Dept., N. Y. W. S. & B. R. R., 

Mills Building, New York City. 

Crosby, B. L Rulo, Richardson Co., Neb. 

Curtis, Wendell R U. S. Ass't Eng., P. O. Box 133, Savannah, Ga. 

Emonts, W. A. G 413 Walnut Street, Philadelphia, Pa. 
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Havtland, Arthur (Care of E. Wanzer), Plainneld, N. J. 

Hobton, Sandfobd 27 Reynolds Arcade, Rochester, N. T. 

Lbdbrt.r, George A Snake River Bridge, Ainsworth, Wash. Ter. 

Macy, Abthub Silver King, Pinal Co., Arizona. 

Reuschbl, William Engineer C. C. C. & I. Ry., and I. & St. L. Ry., Cleve- 
land, Ohio. 

Rosenweig, Alfred (Care Agn. Gutheil & Co.), San Luis Potosi, Mexico, 

via Laredo, Texas. 

Webster, Albert L Johns Hopkins University, Baltimore, Md. 



DEATHS. 

Anbley, George D Elected Member September 4th, 1878. Died Sep- 
tember 22d, 1883. 

Brough, Redmond J Elected Member September 1st, 1880. Died July 

21st, 1883. 

Dresser, George W Elected Member July 5th, 1876. Died May 27th, 

1883. 
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PEOCEEDING8. 



Vol. IX.— October, 1883. 



MINUTES OF MEETINGS. 

(Abstract of inch m may be of general interest to members.) 



OF THE SOCIETY. 



October 3d, 1883. — The Society met at 8 p. m., Director George S. 
Greene in the chair ; John Bogart, Secretary. Ballots for membership 
were canvassed and the following candidates declared elected : 

As Members — Charles Edward Henry Campbell, Council Bluffs, la. ; 
George Anson Marr, St. Paul, Minn. ; Charles John Augustus Morris, 
St. Paul, Minn. ; Andrew Rosewater, Omaha, Neb. ; Frank S. Stevens, 
Albany, N. Y.; Henry Robinson Towne, Stamford, Conn.; Frederick 
William Watkins, New York City. 

The Secretary announced the death, on September 22d, 1883, of Mr. 
George Doane Ansley, M. Am. Soc. C. E., elected as such September 
4th, 1878. 

Mr. Robert L. Harris, M. Am. Soc. C. E., made the following re- 
marks : 

Mr. Chairman and Fellow Members : It is with feelings of sadness 
that I come here this evening, having learned of the death of three for- 
mer engineering associates, of one of whom I would speak. Although 
not a member of this Society, yet he was an eminent and able member 
of our profession, and as such worthy of honorable mention here. 

Samuel S. Montague, Chief Engineer of the Central Pacific Railroad, 
of California, died the past week near Shasta, CaL, at the age of about 
46 years. 
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It was my social and professional privilege to have been associated 
with Mr. Montague some eighteen years ago in the Sierra Nevadas in 
California and Nevada. He was a quiet, industrious, tireless man ; small 
in stature, large in capacity. At about the age of 26 he was suddenly 
called to take engineering charge of what proved to be one of the greatest 
works of modern times. At that time the whole country was resounding 
with the din of arms; young men as well as old were distinguishing them- 
selves in every active way, and the earlier stages of the enterprise men- 
tioned, and its active workers, were therefore scarcely noticed. 

A bold and heavy piece of engineering was to be located, designed 
and constructed. It was difficult upon that, the distant Pacific coast, to 
have reference to precedents; while there were also more than the usual 
number of original problems to be solved, yet the great expenditure of 
money was carried on with uniformly successful results. 

Bold location, involving sharply curved tunnels, heavy rock masonry 
and trestle-work, was common; some thirty or forty miles of very strong 
timber snow-shed tunnels were built along mountains, where in places 
the snow avalanches would cut a swath through the heavy timber of a 
quarter mile wide for a half mile ,down the mountain side. I remember 
no failure of these or other structures except by fire. 

Mr. Montague would have been a famous man in any country except 
for his peculiarly modest and unassuming manner ; although this, one 
of the greatest works of the country, went on perfectly, smoothly and 
rapidly, with Mr. Montague here, there and everywhere, yet he seemed 
thoroughly unobtrusive. Without at first the title of chief engineer, 
working with that of acting chief engineer, yet he conquered, fairly 
earned and obtained the former title before the construction was accom- 
plished, and ever since has been the respected chief engineer of the 
Central Pacific Railroad. 

As an instance to show the small degree in which he made himself 
prominent, while his endeavors were entirely enlisted in the work and 
his influence was everywhere felt, I will cite that when the golden spike 
from California and laurel tie from San Francisco were being conveyed 
to the site of the last rail at Promontory (there to meet the Nevada sil- 
ver hammer), these to be noted articles were privately shown me sepa- 
rately upon the steamboat from San Francisco to Sacramento by ac- 
quaintances who presented them. 

Upon the golden spike were inscribed the names and titles of the 
president, directors, secretary and treasurer of the railroad, but the name 
and title of the chief engineer were missing. I asked the then owner of 
the tie to let me see the inscription on the silver plate ; it was similar to 
that upon the spike; a similar oversight had occurred, and there was no 
mention of him who had been so largely instrumental in the success of 
the construction and whose approval had been necessary in its details. 
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A surprised look and few words were all that was necessary. " What 
could be done ? We would not omit the name and title of this busy 
worker, our active head and our friend, for anything, and it is now too 
late for re-engraving ! " The omissions were remedied, however, for the 
inscriptions, as handed to and telegraphed by the reporters at the cele- 
bration, contained the name and title of Samuel S. Montague, Chief 
Engineer, although these were engraved subsequently. 

While a bold, yet he was not an aggressive man. Timidity was never 
shown, and his parties took this cue from their leader. During the ex- 
plorations easterly toward the Rocky Mountains, his parties worked with 
little if any escort, while it was the complaint of some of the parties 
working from the east that their movements were sometimes hampered 
by their military friends. 

We engineers appreciate and admire master- pieces of creative design, 
harmonious structure and grand usefulness among the works of men. 
" An honest man is the noblest work of God," and as such we part with 
our friend Samuel S. Montague, C. E. , at the close of his useful and 
honorable career. 

On motion of Mr. Robert L. Harris, the following was adopted : 

Resolved, Recognizing Mr. Samuel S. Montague, Chief Engineer 
Central Pacific Railroad of California, as a leader in our profession, we 
join our esteem to that of his associates and express our regrets at so 
early a close to his useful and honorable life. 

A paper by James Christie, M. Am. Soc. C. E., on the subject of 
" Experiments on the Strength of Wrought-Iron Struts," was read, in 
the absence of the author, by the Secretary, and discussed by Messrs. 
Cooper and Emery. 

October 17th, 1883. — The Society met at 8 p, m„ Director William 
G. Hamilton in the chair ; John Bogart, Secretary. 

A paper by Mr. Charles J. Appleby, M. Inst. C. E., of London, on 
"Cranes as Labor-Saving Machines," was read by the author and dis- 
cussed by Messrs. Emery, Greene, Cartwright, Piatt, Cooper, Hamilton, 
R. Xi. Harris, Forney and the author. 
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THE ANNUAL MEETING. 

The Annual Meeting will be held at the House of the Society, New 
York, on Wednesday, January 16th, 1884, at 10 a. m. 

The Annual Eeports will be presented; officers of the Society will be 
elected; the time and place for the next Annual Convention will be con- 
sidered; reports of committees will be received and discussed, and other 
business will be transacted. 

Arrangements for Wednesday, January 16th, and for Thursday, 
January 17th, will be perfected by special committees. 
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PEOOEEDING8. 



Vol. IX.— November, I883. 



MINUTES OF MEETINGS 

(Abstract of such as may be of general interest to members.) 



OF THE SOCIETY. 

November 7th, 1883; — The Society met at 8 p. m., Vice-President 
William H. Paine in the chair; John Bogart, Secretary. Ballots for mem- 
bership were canvassed, and the following candidates declared elected: 
As Members — Thomas Norton Bailey, of Charleston, S. C. ; Henry Waller 
Brinckerhoff, of Brooklyn, N. T. ; Ebenezer Smith Wheeler, of Sanlt St. 
Marie, Mich. 

The death, on October 2d, 1883, of Mr. Thomas J. Seely, M. Am. 
Soc. C. E., and the death, on October 4th, 1883, of Mr. Henry Farnam, 
F. Am. Soc. C. E., were announced. 

A paper by Mr. Edwin Thacher, M. Am. Soc. C. E., "Description of 
a Combined Triangular and Suspension Bridge Truss, and Comparison 
of its Cost with that of the Warren, Pratt, Whipple and Howe Trusses," 
was read by the Secretary, in the absence of the writer, and was dis- 
cussed by members present. 

A collection of samples of Mexican woods was presented by Mr. 
James D. Schuyler, M. Am. Soc. C. E., and a description of each 
variety was given. Specimens of woods collected in southern Michigan, 
and presented by Mr. John M. Goodwin, M. Am. Soc. C. E., and also 
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specimens of woods collected in the United States of Colombia, and pre- 
sented by Mr. F. J. Cisneros, M. Am. Soc. C. E., were exhibited. 

November 21st, 1883. — The Society met at 8 p. m., Director George 
S. Greene, Jr., in the chair; John Bogart, Secretary. A paper by Mr. E. 
H. Keating, M. Am. Soc. 0. E., on the Shubenacadie Canal, was read by 
the Secretary, in the absence of the writer, and was discussed. 

A description, by Mr. Charles C. Smith, M. Am. Soc. C. E., of a 
hydraulic canal, built in very cold weather, at Minneapolis, was read by 
the Secretary, and discussed. 

The recent adoption of a system of standard time for railways was 
discussed. Mr. J. E. Hilgard, M. Am. Soc. C. E., described the measures 
in progress in reference to the adoption of a standard prime meridian. 
He also stated the results of the recent meeting at Borne, Italy, of the 
superintendents of the geodetic surveys of various nations. 



OF THE BOABD OF DIBECTION. 

October 31st, 1883. — Applications were considered. The following 
members of the Society were appointed a Board of Censors to award 
the Norman Medal: Messrs. William B. Hutton, P. A. Peterson and F. 
Collingwood. 

The following members of the Society were appointed, with, the 
Secretary, a Committee to award the Bowland Prize: Messrs. Lucius A. 
Smith and De Volson Wood. 

The report of the Nominating Committee was presented, and the 
action prescribed by the by-laws was directed. 

November 7th, 1883. — Applications were considered. A letter from 
the Mayor of the City of Philadelphia, requesting the selection of the 
names of two engineers in reference to the pavements for the streets of 
large cities, in accordance with an ordinance of the Councils of that city, 
was considered. In accordance with a vote of the Society in a similar 
case (see Proceedings, Vol. VIII, p. 101, September, 1882), the Board 
selected the following names: Edward P. North, M. Am. Soc. C. E., and 
Bobert Moore, M. Am. Soc. C. E. 

In accordance with the provisions of Article XXVII of the Constitu- 
tion, it was ordered that the membership should cease of six persons 
whose arrears of dues had not been paid after six months' notice had 
been given in the regular form. 
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PROCEEDINGS. 



Vol. IX.— December, 1883. 



MINUTES OF MEETINGS. 

(Abstract of such as may be of general interest to members.) 



OF THE SOCIETY. 



December 5th, 1883. — The Society met at 8 p. m., Vice-President 
William H. Paine in the Chair; John Bogart, Secretary. Ballots for 
membership were canvassed, and the following candidates declared 
elected : As Members— William A. Drake, Albuquerque, N. M. ; Howard 
Yernon Hinckley, Topeka, Kansas; William S. Lincoln, St. Louis, Mo.; 
Elbert Nexsen, Stillwater, Minn.; and Poulter Benjamin Roberts, Cal- 
cutta, Bengal, India. 

The death, on November 29th, 1883, of Arthur Spielmann, M. Am. 
Soc. C. E., and the death, on December 3d, 1883, of Howard Schuyler, 
M. Am. Soc. C. E ., were announced. 

A paper by Louis J. Le Conte, M. Am. Soc. C. E., on "Dredging 
Operations at Oakland Harbor, Cal.," was read by the Secretary, in 
the absence of the writer, and discussed by Messrs. Cooper, Glaskin, 
George S. Greene, Jr., Prindle, J. H. Staats and Worthen. 

December 19th, 1883. — No quorum of the Society was present, 
[Over 100 members were at this date at Niagara Falls to witness the 
testing of the new railway cantilever bridge.] 



OF THE BOARD OF DIRECTION. 

December 5th, 1883. — Applications were considered. Arrangements 
were made for the Annual Meeting. The Secretary was requested to 
prepare the Annual Reports. 
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LIST OF MEMBERS. 



ADDITIONS. 
MEMBEBS. 



Date of Election. 

Bailey, Thomas N 1st Lieut. Corps of Engineers, U. S. A., 

(P. 0. Box 75,) Charleston, S. C Nov. 7, 1883. 

Brinckerhoef, Henby W..91 Munroe si, Brooklyn, N. Y Nov. 7, 1883. 

Drake, William A Chief Eng. Atlantic & Pacific B. B., 

Albuquerque, N. M Dec. 5, 1883. 

Gates, Chbistopheb L (Elected Junior, Dec. 4, 1878), Eng. 

Milwaukee Bridge & Iron Co., Mil- 
waukee, Wis Sept. 5, 1883. 

Hinckley, Howard V.... Office Engineer, Atchison, Topeka & 

Santa F6 B. B., Topeka, Kan Dec. 5, 1883. 

Ktmbatj,, Fbancis W Ass't Ch. Eng. Chicago, Milwaukee & 

St. Paul By., Milwaukee, Wis May 2, 1883. 

Lincoln, William S Ch. Eng. Wabash, St. Louis & Pacific 

By., St. Louis, Mo Dec. 5, 1883. 

Morris, Charles J. A. . . .P. O. Box 2544, St. Paul, Minn Oct. 3, 1883. 

Wheeler, Ebbnezer S — Sup't St. Mary's Falls Canal, Sault 

Ste. Marie, Mich Nov. 7, 1883. 



Wilson, Herbert M (Care of H. Wilson), 26 Vesey st., New 

YorkCity Sept. 5,1883. 



RESIGNATIONS. 
MEMBERS. 



Anderson, Thomas S October 18, 1883. 

Brooks, Thomas B December '31, 1883. 

Gude, Albert V December 31, 1883. 

Eneass, Strickland December 31, 1883. 

Munroe, Henry S December 31, 1883. 

Palmer, Francis I December 31, 1883. 

Symons, Thomas W December 31, 1883. 

associate. 
Welch, Ashbel, Jr November 3, 1883. 
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Instituted November 5, 1852. 
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LIST OF MEMBERS. 



May, 1882. 



House of the Society, 127 East Twenty-Third Street, 
NEW YORK. 
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American Society of Civil Engineers. 



CONSTITUTION, 

MARCH, 1882. 



Article I. — This association shall be called the American Society of 
Civil Engineers. 

Article II. — Its objects shall be : The professional improvement of its mem- 
bers, the encouragement of social intercourse among men of practical science, the 
advancement of engineering in its several branches, and the establishment of a 
centra] point of reference and union for its members. 

Article III. — Among the means to be employed for attaining these ends 
shall be periodical meetings for the reading of professional papers and the discus- 
sion of scientific subjects ; the foundation of a library ; the collection of maps, 
drawings and models ; and the publication of such parts of the proceedings as may 
be deemed expedient. 

Article IV. — Civil, Military, Geological, Mining and Mechanical Engineers, 
Architects, and other persons who by profession, are interested in the advancement 
of science, shall be eligible for admission in their appropriate class. 

Article V. — The officers of the Society shall consist of a President, two 
Vice-Presidents, a Secretary, Treasurer, Librarian, and five Directors, who shall 
be elected by written ballot, by a majority of votes, at the Annual Meeting of the 
Society. The term of office shall begin at the close of the Annual Meeting, and 
continue for one year, or until other officers are elected. Any vacancy occasioned 
by resignation or otherwise, may be filled at the next monthly meeting after 
notice of said vacancy. 

Article VI. — The President, Vice-Presidents, Secretary, Treasurer and 
Directors shall constitute a Board of Direction, and shall be the Trustees of this 
Society, under the Act of Legislature of April 12th, 1848, chapter 319, Laws of 
the State of New York. 

Article VII. — The Board of Direction shall 'meet within one week after 
their election, and the first business in order shall be the appointment of a Stand- 
ing Committee of three on Finance, and of a Standing Committee of three on 
Library. 

Article VIII. — The President, and in his absence the Vice-Presidents in 
rotation, shall preside at all the meetings of the Society ; and in case of their 
absence, a President pro tempore shall be appointed. 
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Article IX. — The Secretary shall keep an accurate record of all the trans- 
actions of the Society and the Board of Direction, and shall issue all notices. 

Article X. — The Treasurer shall have charge of the funds of the Society, 
receive all assessments, and pay all bills and orders approved by the President, or 
the Chairman of the Finance or Library Committees. The duties of the Secretary 
and Treasurer may be united in the same person, if the Society think proper. 
Moneys belonging 1o the Society, paid to any of its officers, shall, with a statement 
showing for what the payment was made, be promptly transmitted to the Treasurer, 
who shall receipt therefor. 

The Treasurer shall deposit the moneys and invest the funds of the Society, 
in its name, by and with the advice of the Board of Direction ; he shall sign all 
checks. 

No indebtedness shall be incurred for the Society, except under such rules as 
prescribed by the Board of Direction. 

No bill shall be paid for the Society until it has been certified by the person 
authorized to contract it, and audited by the Committee on Finance. 

Article XI. — It shall be the duty of the Librarian to take charge of the 
library of the Society, and to see that all books are marked with the name of the 
Society, numbered, and recorded in a catalogue. In respect to the management 
of the library, he shall conform to such regulations as may be prescribed by the 
Society or by the Board of Direction. 

Article XII. — The duties of the Board of Direction shall be: To" have a 
general care of the affairs of the Society ; to apply the funds in the Treasury ; to 
recommend the amount of assessments and appropriations for specific purposes, 
and to make a report on the affairs of the Society, embracing the report of the 
Treasurer, at the Annual Meeting. 

Article XIII. — The Finance Committee shall have supervision of the 
accounts of the Society, shall examine all bills and demands, audit the accounts of 
the Treasurer, and certify to his annual report. 

Article XIV. — The Library Committee shall have supervision of the rooms, 
printing and library of the Society, and shall apply to the purchase of books or 
other articles of permanent value to the Society, such sums as may be appropriated. 

Article XV. — At any regular meeting of the Society, seven Members shall 
constitute a quorum for the transaction of business. But the action of a less 
number at any monthly meeting, at which a quorum is not present, may be entered 
on the journal, provided such action does not affect the rights of the association, 
or any members thereof. 

Article XVI. — The active members of the Society shall be divided into 
three classes, to be styled respectively, Members, Associates, and Juniors ; and 
each person, when duly elected and qualified, shall receive a certificate of mem- 
bership, indicative of the peculiar class which he represents. Associates and 
Juniors shall possess all the rights and privileges of Members, excepting the right 
of voting. 

Article XVII. — A Member shall be a Civil, Military, Mining or Mechanical 
Engineer, who has been in active practice as such for seven years, or has graduated 
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as Civil Engineer and been in practice for five years, and has had responsible 
charge of work as Chief, Resident, or Superintending Engineer for at least one 
year ; not as a skillful workman merely, but as one qualified to design as well 
as to direct public work. 

An Associate shall be a manager of a railroad, canal or other public work ; a 
geologist, chemist or mathematician ; a proprietor or manager of a mine or metal- 
lurgical works ; an architect or a manufacturer ; or one who, from his scientific 
acquirements or practical experience, has attained eminence in his special pursuit, 
qualifying him to cooperate with engineers in the advancement of professional 
knowledge ; but shall not himself be practicing as an engineer. 

A Junior shall be one who has had actual practice in some of the branches of 
civil, military, mining or mechanical engineering, for not less than two years ; or if 
a graduate of a scientific or collegiate institution — for not less than one year. 

A person to be eligible to any class of membership must not be less than 
twenty-one years of age. 

Article XVIII. — Nominations and proposals for admission to the Society 
shall be endorsed by at least five Members, who certify that they personally know 
the nominee or candidate, and that he is worthy of acceptance. The proposal for 
Member, Associate or Junior shall contain a statement, over the candidate's 
signature, of his age, residence, the nature and term of his professional service, 
and that he will conform to the requirements of membership* if elected. Fellows 
shall not be required to present themselves as candidates ; those making the 
nomination shall state the ground therefor, and certify that the nominee will 
accept if elected. 

A proposal for transfer from one class to a higher shall be made by at least five 
Members, and shall state the age of the candidate, and the nature and term of his 
professional service since his admission to the Society. Such statement shall show 
a degree of qualification sufficient to render the proposed eligible to election in the 
class to which transfer is asked. Upon the approval of the Board of Direction, the 
candidate shall be balloted for, as provided in the election of members ; and when 
the transfer is made, he shall be required to pay as an additional entrance fee the 
amount of the difference between the entrance fees of the two classes. 

Article XIX. — In elections for membership of either class, members shall 
vote by letter, or. by ballot in the usual way, and the result shall be announced at 
the next regular meeting held after twenty-five days have elapsed from the time of 
mailing the notification. Five or more ballots cast in the negative shall exclude. 
Members notified but not responding, shall be classed as having voted in the 
affirmative. In case of the non-election of any person balloted for, no notice 
shall be taken thereof in the minutes. 

Article XX. — On being thus elected, the candidate must subscribe to the 
Constitution and By-Laws (in the terms set forth in Form A in the Appendix), and 
pay to the Treasurer of the Society such sum as may be determined upon, under 
the authority of Article XXII. of the Constitution, as the regular entrance fee and 
yearly assessment, before he can be entitled to receive his certificate of membership. 
If this be not done within six months from the notification of the election, said 
election shall be considered void. 
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Article XXI. — Persons thus elected and duly qualified, who reside within 
fifty miles of the post-office in the City of New York, shall be deemed Resident ; 
and those who reside beyond this limit shall be deemed Non-Resident. The 
membership of any person shall begin on the day of his election. 

Article XXII. — The amount of entrance fee to be paid, as well as the annual 
dues or assessments for the support of the Society, shall be determined from time 
to time, at some regular meeting of the Society, provided that notice of intended 
action thereon shall have been given at a previous regular meeting. No alteration 
in the amount of said fees or assessments shall apply to the fiscal year during 
which it is made, but shall take effect on and after the first day in January, next 
succeeding the day of the date of said alteration. Members who become Resi- 
dents or Non-Residents by removal into or beyond the limits prescribed in Article 
XXI., shall be subject to assessments in the class in which they were on the day of 
the Annual Meeting, as may appear upon the records of the Society or by written 
notice to the Secretary. 

Article XXIII. — Honorary Members, not exceeding twenty in number in 
all, may be appointed by a unanimous vote of the Board of Direction and such 
Past-Presidents of the Society as shall be at the time Members of the Society and 
resident in the United States. A person to be eligible as an Honorary Member 
shall be a gentleman of acknowledged eminence in some branch of engineering. 
Honorary Members shall be subject to no fees or assessments and shall not be 
entitled to vote. 

Article XXIV. — There shall be a fund called the Fellowship Fund, ten 
thousand dollars of which shall be devoted exclusively to the publication of the 
papers read before the Society. Any persons, whether members or otherwise, if 
acceptable to the Society, may subscribe thereto. The subscribers to this fund 
shall be called " Fellows of the Society." A Fellow shall be an acceptable sub- 
subscriber, who has signified to his proposers a desire to be nominated, and an 
intention if elected, to become a member of this class. 

Persons who are not members and who become Fellows, shall be entitled to 
all the privileges of the Society, except the right to vote. Members who become 
Fellows shall, in addition to all the rights they possess as members, be entitled to 
receive duplicate copies of all the publications of the Society. Fellows shall be 
elected in the same manner as Honorary Members. 

Article XXV. — Whenever any person is elected, the Secretary shall imme- 
diately inform him of the same by letter (Form B in the Appendix), and the 
election of Honorary Members shall be likewise communicated to them by a letter 
suited to each particular case ; but no person shall be considered an Honorary 
Member, unless he signify within six months his acceptance of membership. 

Article XXVI. — Every person admitted to the Society shall be considered 
as belonging thereto and liable to the payment of all assessments, until he shall 
have signified to the Secretary his desire to withdraw ; when, if his dues have been 
fully paid up, his name shall be erased from the list of members. 

Members in arrears for more than one year's annual dues, shall not be allowed 
to vote until such dues are paid. 
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Article XXVII. — Any person admitted to the Society, who shall refuse to 
pay any assessment or other dues to the Society, or who shall neglect the same for 
the term of six months after due notice is issued (in the form C in the Appendix), 
shall cease to be a Member. 

Article XXVIII. — Upon the written request of ten or more Members, that 
for cause therein set forth, a person belonging to the Society be expelled, the 
Board of Direction shall consider the matter, and if there is sufficient reason, shall 
advise the accused that his resignation will be accepted. He may, upon demand, 
receive a copy of the charges against him, and present a written defence. Two 
months after such advice was given, the Board of Direction shall finally consider 
the case, and if resignation has not been tendered, or a satisfactory defence made, 
will then notify the member that he will be expelled in one month, unless he elects 
to appeal from this decision. Appeals will be submitted to the Society by letter 
ballot. In case no appeal be made, the Board of Direction will expel the member 
and notify him and the Society of the same, or of the action of the Society on 
appeal, and the above shall in any event be the only public announcement of the 
matter. 

Article XXIX. — The permanent place for the transaction of the business of 
this Society shall be in the City of New York. 

Article XXX. — The Annual Meeting for the election of officers and hearing 
the Annual Reports, shall be held on the third Wednesday in January. The Board 
of Direction shall lay before the meeting a report of the state of the Society, 
together with a statement by the Treasurer, verified by the Committee on Finance, 
of the funds of the Society, and the receipts and payments during the year ending 
on the 31st of December preceding. 

Article XXXI. — The annual contributions shall become due for the ensuing 
year on the first day of January, and shall be payable in advance. It shall be the 
duty of the Secretary to notify each Member of the amount due for the ensuing 
year, at the time of giving notice of the Annual Meeting. 

Article XXXII. — The Board of Direction may, for sufficient cause, excuse 
from payment of annual dues any member distinguished in his professional 
career, and who from ill health, advanced age, or other good reason assigned, is 
unable to pay such dues ; and the Board may remit the whole or part of assessments 
in arrears, or accept in lieu thereof, desirable additions to the Library and Museum. 

Article XXXIII. — Proposed Amendments to this Constitution must be 
submitted in writing, signed by not less than five Members on or before the first 
Wednesday in November,. and then sent by letter to the several Members of the 
Society, at least twenty-five days previous to the Annual Meeting. Such Amend- 
ments shall be in order for discussion and amendment at such Annual Meeting, 
and with such Amendments thereto as may have been approved by a majority vote 
of the Annual Meeting, shall be voted upon by letter ballot, the vote to be counted 
at the first regular meeting in March. An affirmative vote of two-thirds of all 
ballots cast shall be necessary to secure the adoption of any Amendment. 
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BY-LAWS. 



Section i. — The regular meetings of the Society shall be held on the first 
Wednesday in each* month. There shall be meetings of the Society held on the 
third Wednesday in each month for professional improvement, and the encourage- 
ment of social intercourse among men of practical science, at which papers shall 
be read and subjects discussed relating to the theory and practice of engineering, 
and no other business transacted. The Board of Direction may suspend meetings 
of the Society in the months of July and August. 

A Convention of the Society for professional discussion and social intercourse 
shall be held annually at such place as the Society may determine, and be presided 
over by a Chairman selected from among members not officers of the Society. 
During the Convention, a regular meeting of the Society, to be presided over by 
the officers of the Society, may be held for the transaction of business. 

On the evening of the first day of the Convention, there shall be held a 
meeting to which the public may be invited, and at which the President of the 
Society shall deliver an address giving a summary of engineering progress during 
the preceding year. 

Section 2. — At the regular meetings of the Society, the following order shall 
be observed in the transaction of business, unless set aside for the time being, by a 
vote of the members present : 

1st. The record of last meeting to be read, approved and signed by the 
Chairman and Secretary. 

2d. Candidates for membership to be balloted for. 

3d. Communications received since the last regular meeting to be announced, 
and read if required. 

4th. Communications from members present to be read. 

5th. Communications from the Board of Direction to be brought forward. 

6th. Reports of Committees to be called for. 

7th. Unfinished business to be taken up. 

8th. New business to be proposed. 

9th. Questions for debate to be discussed. 

The same order shall be observed, as far as practicable, at the meetings of the 
Board of Direction. 
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Section 3. — All decisions of the Chair, on points of order, shall be conclusive, 
unless reversed on appeal to the meeting. 

Section 4. — Every motion shall be first stated by the President, before debate 
or taking the question, and every motion shall be reduced to writing, if the Presi- 
dent or any member desires it. 

Section 5. — When a question is under debate, no motion shall be in order, 
unless for the previous question ; to postpone indefinitely ; to postpone to a day 
certain ; to lay on the table ; to commit ; to amend ; or to adopt. 

Section 6. — A motion to adjourn should always be in order, and shall be 
decided without debate. 

Section 7. — If required by one-fifth of the whole number of members present, 
the ayes and nays upon any question shall be called, and entered upon the journal. 

Section 8. — No motion for reconsideration shall be in order, unless one of the 
majority shall move such reconsideration. A motion for reconsideration being put 
and lost, shall not be renewed, nor shall any subject or vote be a second time 
reconsidered without unanimous consent. 

Section 9. — The Board of Direction may call meetings of the Society when 
they deem it expedient, and shall be bound to do so at the written request of seven 
members, stating the purpose of such meeting. Ten days' notice shall be given to 
members of any special meeting ; the purpose thereof shall be stated in the notice, 
and no other business shall be taken up at that meeting. 

Section 10. — The rooms of the Society shall be open from 9 a. m. to 4 p. m., 
every business day, unless otherwise determined by the Board of Direction. 

Section ii. — Every member shall have the privilege of introducing visitors 
to ihe room while the Society is not in session, by writing their names and his 
own, in a book provided for that purpose. 

Section 12. — A record of all donations to the Society, whether in money, 
books, maps, models or other articles of value, with the names of the donors, shall 
be entered by the Secretary in a book provided for that purpose, to be kept at the 
rooms of the Society. 

Section 13. — The books, maps, and other property of the Society, shall only 
be removed from the rooms under such rules and regulations as shall be prescribed 
by the Committee on Library, and approved by the Board of Direction. 

Section 14. — A book shall be kept by the Librarian, in which members may 
enter the title of any book, map or plan, which they may wish to have added to 
the library. 

Section 15.— The records of the Society shall at all times be open to 
members, and such books of accounts shall be kept in its rooms as the Board of 
Direction may designate. 

Section 16. — When a paper is presented to the Society, the Secretary shall at 
once examine it, and report thereon to the Committee on Library, with reference to 
this standard : Papers containing old matter, readily found elsewhere, those specially 
meant to advocate personal interests, those carelessly prepared or controverting 



Digitized by VjOOQ IC 



IO 

established facts, and those purely speculative or foreign to the purposes of the 
Society, should be rejected. The committee shall then determine whether such 
paper may go before the Society. They can return it to the writer for correction 
and emendation, and call to their aid one or more Members of special experience 
relating to the subject treated, either to advise on the paper or to discuss it. Such 
papers as in the judgment of the committee should go before the Society shall 
promptly, upon their acceptance, be printed ; others shall be recorded in books 
provided for the purpose. When, however, the Library Committee does not feel 
authorized to puplish a paper, they may provide an abstract thereof, which, when 
approved by the author, may be published instead of the original paper. 

Section 17. — The annual report of the Treasurer shall be certified to, by at 
least two members of the Committee on Finance. 

Section 18. — The Board of Direction shall determine the order of its stated 
and special meetings ; provide for an executive committee to act in the absence of 
a quorum, or during the intervals between the meetings ; prescribe regulations for 
balloting, and generally conduct the business affairs of the Society. The record of 
the proceedings of the Board of Direction made since the last regular meeting of 
the Society, shall be read at each regular meeting. 

Section 19. — A nomination or proposal shall be presented at the next regular 
meeting of the Board of Direction following its receipt ; when it is thereby 
approved, and the applicant (if for admission as Member, Associate or Junior) 
classed with his consent, a day shall be fixed for the ballot to be canvassed, which 
shall he at a regular meeting of the Society, not less than twenty-five days there- 
after. 

Section 20. — When such day is fixed, the Secretary shall conspicuously post in 
the rooms of the Society, the name and class of the nominee or applicant, his 
residence, occupation, and the names of his proposers; he shall mail to each 
Member whose address is known, a notice of the same, with a letter ballot in such 
form as shall be prescribed by the Board of Direction, and request the recipient to 
vote thereby or in person in the usual manner on the day fixed, when an open 
canvass of the votes cast shall be made, and the result announced. 

Section 21. — The proposers of any rejected candidate may, within three 
months after such rejection, lay before the Board of Direction written evidence 
that an error was then made, and ask for a reconsideration of the proposal, which 
shall be granted on sufficient grounds, and if a ballot has been taken, another shall 
be ordered. 

Section 22. — Persons who shall be elected members of this Society after six 
months of any fiscal year shall have expired, shall pay only one-half of the amount 
of dues for that fiscal year, otherwise required. 

Section 23. — Special committees to report upon engineering subjects shall be 
authorized only by a majority of the votes cast by the Society, and in the following 
manner: Any resolution proposing such a committee shall be referred to the 
Board of Direction, which shall examine the same and report to the Society 
a concise statement of the argument for and against the appointment of such 
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committee, which statement shall be printed and issued to the Society with a 
letter ballot ; or, if the Board fails to report within one month, the letter ballot 
shall be issued without comment. 

Section 24. — 1st. Votes for officers of the Society at the Annual Meeting in 
November, may be sent by mail, enclosed in two sealed envelopes, the outer one 
of which shall be endorsed with the voter's signature, and all such votes shall be 
counted on the first ballot for officers. 

2d. If it should appear that for any office a majority of the votes cast was 
not for one person, the meeting shall proceed to vote by ballot in the usual way 
for such officer, the choice of candidates being limited to the two persons not elected 
for whom the greatest number of votes had been previously cast for such office. 
In case three or more names have received an equal number of votes, the choice 
shall be made from among those names. 

3d. At the Annual Convention a Nominating Committee of five members, not 
officers of the Society, shall be appointed by the Convention. This committee shall 
present to the Board of Direction, on or before the first day of November ensuing, 
the names of the persons selected by them as candidates for officers. Of these at 
least one Vice-President, three Directors, the Secretary and the Treasurer shall be 
resident members. 

4th. The Board of Direction shall thereupon cause such list to be posted in 
the rooms of the Society, and shall issue at least twenty days before the Annual 
Meeting, a letter ballot containing the names thus proposed. 

5th. Any five members, not officers of the Society, may present to the Board 
of Direction, on or before November 1st, a list of names proposed by them for 
officers, which list or lists shall also be issued for ballot. 

6th. — No member of any Nominating Committee shall be presented by such 
committee as a candidate for office. 

Section 25. — The President of the Society shall have the general supervision 
of the business and correspondence of the Society ; he shall be an honorary mem- 
ber of all committees, but shall have no vote on such committees.- 

In all cases where the By-Laws, or resolutions of the Society or of the Board of 
Direction require specific duties to be performed by the President, the senior 
resident Vice-President present shall perform such duties in absence of the 
President, on receiving notice from the President to perform such duties. 

Section 26. — Additions and amendments to these By-Laws shall be proposed 
in writing and seconded at a regular meeting, and then submitted to vote of the 
members by letter ballot. The vote shall be canvassed at the second regular 
meeting thereafter, and two-thirds of all the votes cast, shall be necessary for the 
adoption of any such addition or amendment. 
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APPENDIX. 



[Form A.] 

I, the undersigned, having been duly elected a 

of the American Society of Civil Engineers, do hereby promise that I will be 
governed by the Constitution and By-Laws of said Society, as they are now formed, 
or as they many hereafter be altered, amended or enlarged ; and that I will aid in 
advancing the objects of the said Society, and will attend the usual meetings 
thereof as often as*I conveniently can ; provided that whenever I shall signify in 
writing to the Secretary for the time being, that I am desirous of withdrawing my 
name therefrom, I shall (after the payment of any arrears which may be due by me 
at that period) be free from this obligation. 

Witness my hand, this 

day of , 18 : 



[Form B.] 

American Society of Civil Engineers, 

New York \ 

Sir: 

I have the pleasure to inform you that on the 

day of you were elected a of the 

American Society of Civil Engineers. 

To confirm this election it is necessary for you, under Article XX. of the 
Constitution, to subscribe the enclosed obligation, and to pay to the Treasurer of 
the Society the prescribed fee, as stated in the enclosed bill. 

Respectfully, 

Secretary. 



[Form C] 

American Society of Civil Engineers, 

New York, 

Sir: 

The Board of Direction of the American Society of Civil Engineers has 
directed me to inform you, that your annual contribution thereto has been in 

arrears since ; the amount being , and that, by 

the regulations of the Society, unless the same is paid within six months you will 
cease to be a member. I have, therefore, to request that you will order the payment 
thereof. 

Respectfully, 

Secretary. 
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FORM OF APPLICATION. 



The proposal for Member, Associate, or Junior, shall contain a statement, 
over the candidate's signature, of his age, residence, the nature and term of his 
professional service, and that he will conform to the requirements of membership if 
elected. 

STATEMENT. 

I [Full Christian names and surname of candidate'] residing at [City or town, 
county, state] being desirous of admission into the American Society of Civil 
Engineers as [State class of membership] submit the following as my professional 
record : 

I was born at [Place of birth] on [Date of birth] 1 8 , [ To embody for all classes 
of members, except Fellows, a concise narrative, with dates, of the candidate's pro- 
fessional career, specifying the positions he has held, the nature and extent of the 
works in or upon which 4ie has been engaged, giving an idea of their magnitude 
and importance. All proper names, names of railroads, etc., must be written with- 
out abbreviation^] 

For Member, Associate or Junior. 

I will conform to the requirements of membership, if elected as [State class of 
membership^] 

[The applicant will sign here his regular signature, and give his present post- 
office address.] 

On the grounds stated and because we believe him from personal knowledge to 
be in all respects a proper person to be admitted into the American Society of 
Civil Engineers, we hereby recommend [Full name of candidate] of [Residence of 
candidate] for election as [Class of membership.] 

[ To be signed by at least five Members of the Society, 
personally acquainted with the applicant^] 

[Nominations for Honorary Members and for Fellows may be made upon the 
preceding form of application, but neither Honorary Members nor Fellows are 
required to present themselves as candidates ; those making the nomination are to 
state the ground therefor. In using the form for this purpose the word " I " will 
be omitted in the statement, the word " worthy " substituted for *' desirous," and the 
word " we " inserted before the word " submit." The nominee need not sign, but 
those making a nomination for a Fellow must certify that the nominee will accept 
if elected.] 

[Blanks are furnished on application to the Secretary.] 
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List of Members, 

May, 1882. 



It is particularly requested that every change of address be 
immediately communicated to 

The Secretary, , 

American Society of Civil Engineers, 
127 East 23d Street, 

New York, N. Y. 
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American Society of Civil Engineers, 



OFFICERS, 1882. 

ASHBEL WELCH, President 

JAMES B. EADS, WILLIAM H. PAINE, Fue- Presidents. 

JOHN BOGART, Secretary and Librarian. 

J. JAMES R. CROES, Treasurer. 



DIRECTORS. 

JOSEPH P. DAVIS, THOMAS L. CASEY, 

THOMAS C. KEEFER, GEORGE S. GREENE, JR., 

GEORGE W. DRESSER. 



PRESIDENTS OF THE SOCIETY. 



James Laurie, 

November 5, 1852 to November 6,(1867, 

James P. Kirkwood, 

November 6, 1867 to August 5, 1868. 



George S. Greene, 

November 3, 1875 to November 7, 1877. 

E. S. CHESBROUGH, 

November 7, 1877 to November 6, 1878. 



William J. McAlpine, 

August 5, 1868 to November 3, 1869. 

Alfred W. Craven, 

November 3, 1869 to November 1, 1871. 

Horatio Allen, 

November 1, 1871 to November 5, X873. 



W. Milnor Roberts, 

November 6, 1878 to November^, 1879. 

Albert Fink, 

November 5, 1879 to November 3, 1880. 

James B. Francis, 

November 3, 1880 to January 18, 188a. 



Julius W. Adams, Ashbel Welch, 

November 5, 1873 to November 3, 1875. January 18, 1882. 
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List of Members. 



Note. — H. M., Honorary Member. C. M., Corresponding Member. M., Member. 
A., Associate. J., Junior. F., Fellow. 



HONORARY MEMBERS. 



Name. 
Allen, Horatio* 
Barnard, John G.f 



Dirks, Justin 



Ericson, John 
Hawkshaw, Sir John 

Humphreys, Andrew A., 



Jervis, John B.J 
Malezieux, Emile 

Robinson, Moncure 
Whiitlk, Squire 
Wright, Horatio G. 



Address. 
(Past- President) South Orange, N. J. 
Col. Corps of Engineers ; Bvt. Maj. 

Gen. U. S. A., 33 W. Houston St., 

New York City, N. Y. 
Chief Ehg. of the Waterstaat and of 

the Canal from Amsterdam to the 

sea. Amsterdam, Holland. 
36 Beach st., New York City, N. Y. 
33 Great George st., S. W., London, 

England. 
Brig. Gen. Corps of Engineers ; Bvt. 

Maj. Gen. U. S. A., Washington, 

D. C. 
Rome, N. Y. 
Inspector-General Pouts et Chaussies^ 

Paris, France. 
Philadelphia, Pa. 
237 State st., Albany, N. Y. 
Chief of Engineers, Brig, and Bvt. 

Maj.-Gen. U.S.A., Washington, D. C. 



Date of 
Membership. 

Mar. 4, 1874 



April 7, 1873 



June 2, 1880 
Oct. 2, 1879 

Nov. 3, 1880 



May 7, 1873 

Dec. 2, 1868 

Nov. 3, 1880 

July 6, 1853 

May 6, 1868 

Mar. 3, 1880 



corresponding members. 



Date of 

Name. Address. Membership. 

Fox, Charles Douglas 6 Delehay st., Westminster, London, 

England. June 7, 1871 

Gleim, Charles O. Engineer Rheinische Eisenbahn, 

Cologne, Germany. April 5, 1876 

Pontzen, Ernest 4 rue de Castellane, Paris, France. Jan. 5, 1876 



* Elected Member, Dec. 4, 1867. 



t Elected Member, Sept. 15, 1869. 
(17) 



X Fellow. 
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MEMBERS. 



Name. 
A bert } S. Thayer 

Adams, Julius \V. 

Aldrich, James C. 
Aldrich, Truman H. 
Allen, Charles A. 
Allen, C. Frank 
Allen, Theodore 

Anderson, Adna 

Anderson, Thomas S. 
Andrews, John W. 

Anslev, George I). 
Archbald, James 

Archer, William 

Arminoton, James II. 
Atkinson, John B. 

Atwood, William H. 

Auchincloss, William S. 
Avery, John 



Address. 

U. S. Civil Engineer, 1907 Pennsylvania 
ave., Washington, D. C. 

{Past-President?) 155 Congress street, 
Brooklyn, N. Y. 

North Scituate, R. I. 

Birmingham, Alabama. 

City Engineer, Worcester, Mass. 

Las Vegas, N. M. 

Sup't Western Boat Building Co., 
South St. Louis, Mo. 

Engineer-in-Chief Northern Pacific 
R. R., St. Paul, Minn. 

San Antonio, Texas. 

Sup't and Eng. Midland North Carolina 
Ry., Goldsboro, N. C. 

City Surveyor, Montreal, Canada. 

Ch. Eng. Delaware, Lackawanna & 
Western R. R., Scranton, Pa. 

Eng. Marietta & Cincinnati R. R., Cin- 
cinnati, Ohio. 

Ch. Eng. City Gas Co., Brooklyn, N. Y. 

Sec'y and Treas. St. Bernard Coal Co., 
Earlington, Ky. 

Res. Eng. N. Y., L. E. & W. R. R., 
Jersey City, N. J. 

209 Church st, Philadelphia, Pa. 

Ass't Eng. Bureau of Sewers, Depart- 
ment of Public Works, 31 Chambers 
st., New York City, N. Y. 



Date of 
Membership. 

Sept. 21, 1870 

Nov. 5, 1852 

May 7, 1873 

May 4, 1 88 1 

June 4, 1879 

Feb. 6, 1878 

Nov. 16. 1870 

Sept, 2, 1874 
Mar. 3, 1880 

Mar. 1, 1882 
Sept. 4, 1878 

May 15, 1872 

Mar. 2, 1 88 1 
July 6, 1870 

Sept. 5, 1877 

May 4, 1881 
Feb. 17, 1869 



Dec. 4, 1867 



Bacon, John W. 
Baker, William L. 

Ballard, Robert 



Bar hour, William S. 



Gen'l Railroad Com'r, Danbury, Conn. July 12, 1877 

Eng. Detroit Bridge and Iron j J. Jan. 6, 1875 
Works, Detroit, Mich. \ M. Nov. 6, 1878 

Eng. Northern Div. Queensland Rys., 
Rockhampton, Queensland, Aus- 
tralia. Sept. 1, 1880 

City Engineer, City Hall, Cambridge- 
port, Mass. April 17, 1872 
(18) 
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Name. 
Barnard, Augustus P. 

Barnard, John F. 



Barnes, Oliver W. 
Bates, Onward 
Baxter, George S. 

Becker, Max J. 

Beckwith, Arthur 

Beckwith, Leonard F. 



Beebout, Edward N. 
Belknap, Morris S. 



Benson, Frederick S. 

Bentley Henry A. 
Benyaurd, William H. H. 

Bergen, Van Brunt 

Billin, Charles E. 

Bishop, George H. 
Bissell, H. 

Blackwell, Charles 
Blaisdell, Anthony H. 

Bland, John C. 
Bland, George P. 

Blickensderker, Jacob 

Blickensderfer, Robert 

Blundkn, Henry D. 
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Address. 
(Care D. Van Nostrand.) 23 Murray 

St., New York City, N. Y. 
Gen. Sup't Kansas City, St. Joseph 

& Council Bluffs R. R., St. Joseph, 

Mo. 
57 Broadway, New York City, N. Y. 
Bridge Entrance, St. Louis, Mo. 
209 East 1 8th st., New York City, \ J. 

N. Y. \ M. 

Ch. Eng. P. C. & St. Louis R. R., 

Pittsburg, Pa. 
Architect and Civil Engineer, Rooms 

75, 76 and 77, Tribune Bldg., New 

York City, N. Y. 
President of the Fire-proof Building 

Co. of New York, Rooms 75, 76 & 77, 

Tribune Bldg., New York City, N. Y. 
Canton, Ohio. 
Sup't Mobile & Montgomery Ry., 

Selma Div. of West. R. R. (of Ala.), 

Pine Apple Div. Pensacola & Selma 

R. R., L. & N. R. R., Montgomery, 

Ala. 
Eng. Nassau Gas Light Co., cor. Kent 

ave. and Cross st., Brooklyn, N. Y. 
Newport, R. I. 
Maj. Corps of Engineers, U. S. A., 

Memphis, Tenn. 
Ass't Eng. Board of Public Works, City 

Hall, Brooklyn, N. Y. 

Illiana, Edgar Co., 111. -j J' 

Eng. Water Works, Middletown, Conn. 

Master of Maintenance of Way, East- 
ern R. R., Salem, Mass. 

Sup't Motive Power, Norfolk & West- 
ern Ry., Roanoke, Va. 

Western Boat Building Co., South St. 
Louis, Mo. 

259 S. 4th st., Philadelphia, Pa. \ A' 

3214 Woodland ave., West Phila- j J. 

delphia, Pa., ( M. 

Ch. Eng., Tnion Pacific R. R., Omaha, 

Neb. 
Div. Eng. and Supt. Construction Utah 

& Northern Ry., Silver Bow Junction 

Montana. 
Pr. Ass't Eng., N Y.,L.E.&\V.R.R„ { J. 

187 West st., N. Y. City, N. Y. ) M. 



Date of 
Membership. 



April 5, 1876 



Sept. 1, 1881 

July 6, 1881 

Jan. 4, 1882 

May 12, 1875 

May 3, 1876 

Aug. 7, 1872 



Dec. 16, 1868 



Dec. 16, 1868 
Aug. 7, 1872 



Aug. 7, 1872 

Feb. 7, 1877 

Mar. 2, 1 88 1 

Nov. 3, 1875 

June 17, 1868 

April 5, 1876 

July 3, 1878 

Aug. 7, 1872 

Sept. 15, 1869 



Sept. 



18S1 



Mar. 3, 1880 

June 1, 1875 

June 4, 1879 

April 7, 1875 

May 4, 1 88 1 

June I, 1 881 



June I, 1 88 1 

Jan. 5, 1876 
4, 



Feb. 



1880 
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Name. 
Bogart, John 

Bogue, Virgil G. 
Boller, Alfred P. 

Bonnett, William W. 
bonnyn, wm. wlngfield 
Bontecou, Daniel 
bonzano, adolphus 
Bouscaren, Louis G. F. 

Boyd, Charles R. 
Bradley, William H. 
Breckenridge, Cabell 

Bridges, Lyman 

Briggs, Robert 

Briggs, Roswell E. 

Brittain, Alfred 

Broadhead, Calvin E. 
Brooks, Thomas B. 
Brough, Redmond J. 
Brown, Charles O. 

Bruner, Daniel P. 

Brush, Charles B. 

Buck, Leffert L. 
Budge, Enrique 
Buel, Richard H. 

Burden, James A. 
Burnet, George, Jr. 

Burr, James D. 
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Address. 
(Secretary.) 127 East 23d st., New 

York City, N. Y. 
Portland, Oregon. 
Civil Engineer, 71 Broadway, New 

York City, N. Y. 
Waterbury, Conn. 
26 Hospital st., Montreal, Canada. 
P. O. Box L, Kansas City, Mo. 
(Clarke, Reeves & Co.) Phoenixville, Pa. 
Con. and Pr. Eng. Cin. South. R. R., 

134 Vine st., Cincinnati, Ohio. 
Wytheville, Wythe County, Va. 
Sup't. Sewers, Boston, Mass. 
Eng. Alabama Great Southern R. R., 

Chattanooga, Tenn. 
Ch. Eng. California Central R. R., 702 

Market st., San Francisco, Cal. 
Civil and Mech. Eng., 1125 Girard St., 

Philadelphia, Pa. 
Mexican Central Ry., San Luis Potosi, 

Mexico. 
Ass't City Surveyor, City Hall, 

Montreal, Canada. 
White Haven, Pa. 
Box 298, Newbtirgh, N. Y. 
City Engineer, Toronto, Canada. 
52 William st., Room g, New 

York City, N. Y. 
no North 2d st., Harrisburgh, 

Pa. 



•Date of 
Membership. 



Feb.* 1 7, 1869 

Sept. 15, 1869 

Dec. 4, 1867 

Sept. 4, 1872 

Jan. 4, 1882 

Nov. 5, 1879 

Aug. 7, 1872 

April 7, 1875 

April 6, 1881 

Feb. 5, 1879 

June 1, 1881 

Dec. 1, 1880 

Oct. 19, 1870 

Sept. 15, 1869 



i J- 

( M. 

\ J" 
( M. 



Nov. 
Feb. 
May 
Sept. 
Jan. 
Nov. 
Sept. 
May 
Sept. 
Sept. 
Feb. 
Feb. 



2, 1881 
21, 1872 
17, 1871 

1, 1880 

6, 1875 

7, 1877 

6, 1876 

7. 1879 
6, 1871 
5, 1877 

3, 1875 
1, 18S2 



13 Newark st., Hoboken, N. J. 

124 Bedford ave., Brooklyn, N. Y. 

Valparaiso, Chili. 

206 Broadway, Room 47, New York 

City, N. Y. April 17, 1872 

Burden Iron Works, Troy, N. Y. July 2, 1879 

Ass't Eng. Indiana, Bloomington & 

Western Ry., Indianapolis, Ind. March 1, 7882 

Topeka, Kansas. April 5, 1876 



Campbell, Allan 

Campbell, John C. 
Cakfiki.d, Edward 
Cartwkight, Robert 
Casey, Thomas L. 



Comptroller Finance Dept., City Hall, 

New York City, N. Y. Feb. 19, 1868 

715 Madison nve., NewYork City, N. Y. June 2, 1869 

N. Y., L. E. & W. R. R., Buffalo, N. Y. Dec. 3, 1879 

14 Arnold Park, Rochester, N. Y. July 10, 1872 

(Di lector.) Lt. Col. Corps of Engs., Bvt. 

Col. U. S. A., Washington, D. C. Jan. 6, 1875 
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Name. 
Cass att, Alexander J. 

Chanute, Octave 

Chaphe, Andrew J. 

Chase, Josiah G. 
Chesbrough, E. S. 

Childs, James E. 

Chittenden, Samuel H. 
Christie, James 
Church, Benjamin S. 



Cisneros, Francis J. 
Clark, Jacob M. 

Clarke, Eliot C 



Clarke, Frederick W. 
Clarke, H. Wadsworth, 

Clarke, Thomas C. 

Cleemann, Thomas M. 
Coffin, Amory 
Coffin, William B. 

Cogswell, William B. 
Cohen, Mendes 
Collingwood, Francis 

Comstock, Cyrus B. 

Constable, Casimir 
coolman, dewitt c 
Cooper, Theodore 

Copeland, George M. 
Corthell, Elmer L. 



Date of 
Address. Membership. 

Vice-Pres. Penn. R. R., 233 S. 4th st., 
Philadelphia, Pa. Oct. 7, 1868 

Ch. Eng. N. Y., L. E. & W. R. R., 21 

Cortlandt st., New York City, N. Y. Feb. 19, 1868 

Ch. Mech'l Eng. Water Works, St. 

Louis, Mo. Feb. 4, 1880 

Cambridgeport, Mass. June 1, 1870 

{Past-President) 175 La Salle St., Chi- 
cago, 111. June 17, 1868 

Gen. Supt. New York, Ont. & Western 

Ry., Middletown, N. Y. Dec. 4, 1878 

East River, Conn. April 5, 1876 

265 So. 4th st., Philadelphia, Pa. May 7, 1873 

Ass't Eng. Croto'n Aqueduct, Dep't 
Public Works, 31 Chambers st., New 
York City, N. Y. Dec. 4, 1867 

311 W. 33d st., New York City, N. Y. May 15, 1872 

Eng. Central R. R. of New Jersey, 119 

Liberty st., New York City, N. Y. Jan. 29, 1868 

Prin. Ass't Eng. in charge of Improved 
Sewerage Works, 74 Tremont St., 
Room 13, Boston, Mass. Sept. 4, 1878 

80 Dearborn st., Chicago, 111. Nov. 7, 1878 

Eng. in charge of New York & Penn- 
sylvania Boundary Survey, 11 Gran- 
ger Block, vSyracuse, N. Y. Mar. 15, 1871 

49 William st., Room 58, New York 

City, N. Y. Mar. 18, 1868 

340 S. 2 1st st., Philadelphia, Pa. Oct. 1, 1879 

Eng. Phoenix Iron Co., Phoenixville, Pa. Mar. 3, 1875 

Res. Eng. Susq. Division, N. Y., L. E. 
& W. R. R., Elmira, N. Y. Nov. 6, 1872 

109 Willow st., Syracuse, N. Y. j £ *£ 15. 1870 

177 N. Charles St., Baltimore, Md. Dec. 4, 1867 

Ass't Eng. East River Bridge, 279 

Front st., New York City, N. Y. Mar. 10, 1869 

Major Corps of Engineers, Bvt. Brig. 
Gen. U. S. A., Detroit, Mich. Sept. 1, 1880 

Constableville, Lewis Co., N. Y. June 17, 1868 

Ravenna, Ohio. Mar. 4, 1U74 

Civil and Mech. Engineer, 35 Broad- 
way, New York City, N. Y. Mar. 4, 1874- 

24 Park Place, New York City, N. Y. Nov. 1, 187 1 

Ch. Eng. New York, West Shore, 
& Buffalo R. R., 15 Broad st., New 
York City, N. Y. Sept. 2, 1874 
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Name. 


Date of 
Address. Membership. 


Coryell, Martin 


Civil and Mining Engineer, Lambert- 
ville, N. J. Dec. 


4, 1867 


Cotton, Joseph P. 


Civil Engineer, Newport, R. I. June 


7, 187& 


Cox, Abraham B. 


Cherry Valley, N. Y. May 


7, i873 


Coxe, Eckley B. 


Drifton, Jeddo P. 0., Lucerne Co., Pa. Feb. 


7, 1877 


Croes, J. James R. 


( Treasurer^ 63 Bleecker St., New York 




* 


City, N. Y. Dec. 


4, 1867 


Crosby, Horace 


New Rochelle, N. Y. Feb. 


17, i860, 


Crosby, Wilson 


Bangor, Me. Sept. 


15, 1869 


Crowell.J. Foster 


Ass't Eng. Penna. R. R., East Liberty, 






Pittsburg, Pa. Dec. 


i, 1880 


Culyer, John Y. 


Cli. Eng. Brooklyn Parks, Box 218, 






Brooklyn, N. Y. Feb. 


17, i860. 


Cunningham, David W. 


Eng. Water Board, Room 1, City Hall, 






Minneapolis, Minn. May 


7. 1873 


Cunningham, James H. 


University Club, Edinburgh, Scotland. Aug. 


6, 1879 


Currie, Daniel McN. 


U. S. Ass't Eng., 404 Market St., St. 






Louis, Mo. May 


5, 1880 


Cushing, Oliver E. 


Engineer Lowell Gas Light Co.. 






Lowell, Mass. July 


10, 1872 



Darracii, Charles G. 
Davis, Charles 
Davis, Charles E. L. B. 



Davis, Chester B. 
Davis, Joseph P. 

Defrees, Morris M. 



DeFuniak, Frederick 

Dempster, Alexander 

Dickinson, Pomeroy P. 
Doane, Edwin A. 

Doane, Walter A. 

Dorsey, Edward B. 
Dresser, George W. 

PuBarry, Joseph N. 



100 North 39th st., Philadelphia, Pa. 
79 Western ave., Alleghany City, Pa. 
Capt. Corps of Engineers, U. S. A., 

Engineer 10th Light House District, 

Buffalo, N. Y. 
Ch. Eng. Water Works, Madison, Mo.. 
{Director?) 28 East 20th St., New York 

City, N. Y. 
Eng. in Charge Bridges and Buildings, 

Ind.', B. & W. R. R., and Ohio So. 

R. R. Co., Indianapolis, Ind. 
Gen. Mang. Louisville & Nashville 

R. R., Louisville, Ky. 
Cor. Stanton and Euclid ave., Pitts- 
burg, Pa. 
237 Broadway, New York City, N. Y. 
Chief Eng. Rome, Watertown & 

Ogdensburgh R. R., Oswego, N. Y. 
Prin. Ass't Eng. Rome, Watertown & 

Ogdensburgh R. R., Oswego, N. Y. 
61 Broadway, New York City, N. Y. 
{Director?) 35 University Place, New 

York City, N. Y. 
Ass't to Pres't Penna. R. R. Co., 233 

South 4th St., Philadelphia, Pa. 



Jan. 
Sept. 



July 
Feb. 



5, 1876 
15, 1869 



12, 1877 
1, 1882 



Jan. 29, 1868 



Mar. 

May 

Nov. 
Jan. 



3, 1880 
7, 1873 

5, 1879 
17, 1872 



June 7, 1876 



Sept. 7, 


1881 


June 4, 


1879 


July 5, 


1876 


Jan. 6, 


187s 
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Name. 
Dun, James 

Duncklee, John B. 

Durham, C. Wheeler 



Date of 
Address. Membership. 

Ch. Eng. St. Louis & San Francisco 

R.R., Neodesha, Wilson Co., Kansas. June 7, 1876 
Ass't U. S. Eng., 1907 Penn. ave., 

Washington, D. C. April 2, 1873 

19 Fifth ave., New York City, N. Y. April 4, 1877 



Eads, James B. 

Earley, John E. 

Earnshaw, Henry 

Eckart, William R. 
Edwards, Nathaniel M. 
Egleston, Thomas 

Elliot, Charles D. 
Ellis, Nathaniel W. 
Ellis, S. Clarence 
Ellis, Theodore G. 
Ely, Theodore N. 

Emerson, George D. 

Emery, Charles E. 

Endicott, Mordecai T. 

Engle, Robert L. 
Evans, Walton W. 



(Vice-President.)\<oom 502, Chamber of 

Commerce, St. Louis, Mo. Dec. 16, 1868 

Locating Engineer, N. M. & A. R. R., 

Tucson, Arizona. April 5, 1876 

Civil and Hydraulic Engineer, Cincin- 
nati, Ohio. Mar. 3, 1869 
P. O. Box 1587, San Francisco, Cal. Jan. 5, 1881 
Appleton, Wis. * June 14, 1874 
Professor School of Mines, Columbia 

College, 35 W. Washington Square, 

New York City, N. Y. March 5, 1879 

Somerville, Mass. Aug. 7, 1872 

Box 53, Manchester, N. H. Feb. 2, 1881 

City Hall, Boston, Mass. Aug. 7, 1872 

Hartford, Conn. ' Feb. 17, 1869 

Supt. Motive Power, Penn. R. R., 

Altoona, Pa. Mar. 2, 188 1 

Prof, of Engineering, School of Mines 

and Metallurgy, Rolla, Mo. Sept. 18, 1872 

Consulting Eng., 16 Cortlandt st., New 

York City, N. Y. May 6, 1874 

Civil Eng. U. S. N., Navy Yard, League 

Island, Pa. April 7, 1877 

Rio Grande Ex. Co., Gunnison, Col. Sept. 7, 1881 
New Rochelle, N. Y. Dec. 4, 1867 



Falconnet, Eugene F. 

Fanning, John T. 
Farquhar, Francis U. 



Felton, Samuel M., Jr. 

Field, George S. 
Fink, Albert 

Fink, Rudolph 



Pres. and Eng. N. & T. R. R., Nash- 
ville, Tenn. June 3, 1874 

360 Manchester st., Manchester, N. H. Aug. 7, 1872 

Major of Engs., Bvt. Lt.-Col. U. S. A., 
U. S. Light House Board, Washing- 
ton, D. C. July 10, 1872 

Gen. Mang. New York & New England 

R. R., Boston, Mass. Jan. 4, 1882 

Mang. Central Bridge Co., Buffalo,N.Y. April 7, 1880 

(Past- President.) Com. of Trunk Lines, 

346 Broadway, New York City, N. Y. July 20, 1870 

Gen. Mang. Mexican Central Ry., City 
of Mexico, Mexico. Sept. 21, 1870 
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Name. 
Finney, Frederick N. 

Firmstone, Frank 
Fisher, Charles H. 

Fisher, Clark 

Flad, Henry 
Fla6g, J. Foster 

Fleming, Sandford 
Flint, Edward A. 

Fogg, Charles E. 
Force, Cyrus G., Jr. 
Forney, Matthias N. 

Forsyth, Robert 

Foster, Wilbur F. 

Fowler, Charles E. 

Francis, James B. 



Franklin, William B. 
Frazier, James L. 

Fteley, Alphonse 
fuertes, estevan a. 

Fuller, Sidney T. 



Date of 
Address. Membership. 

Gen. Mang. Wisconsin Central R. R., 

Milwaukee, W T is. Sept. 3, 1879 

Agent Glendon Iron Co., Easton, Pa. Aug. 7, 1878 
Ch. Eng. N. Y. Central & H. R. R. R., 

Albany, N. Y. July 7, 1869 

Civil and Mech'l Engineer, Trenton, 

N. J. Oct. 19, 1870 

City Hall, St. Louis, Mo. Feb. 15, 1871 

Div, Eng. Mexican National R. R., 

Colima, Mexico. Oct. 7, 1874 

Ottawa, Ontario, Canada. Sept. 18, 1872 

n Tremont Bank Building, Boston, 

Mass. May 18, 1870 

Eng. Catskill Mt. R. R., Catskill, N.Y. Oct. 16, 1872 
Cleveland, O. Feb. 6, 1878 

Railroad Gazette, 73 Broadway, New 

York City, N. Y. Sept 6, 1871 

Sup't Bessemer Steel Works, North 

Chicago Rolling Mill, Chicago, 111. May 12, 1875 
City Engineer, Burns Block, Nash- 
ville, Tenn. May 7, 1873 
City Engineer, Box 303, New Haven, 

Conn. • May 3, 1876 

(Past-President.) Ch. Eng., Proprs. of 

Locks and Canals on Merrimack 

River, Lowell, Mass. Nov. 5, 1852 

Hartford, Conn. April 1, 1874 

Eng's Office, Louisville, New Albany 

& St. Louis R. R., Louisville, Ky. Sept. 1, 1880 
Ch. Ass't City Engineer, Boston, Mass. Jan. 5, 1876 
Dean of the Faculty of Engineering, 

Cornell University, Ithaca, N. Y. Feb. 17, 1869 
Ch. Eng. N. D. Texas Mexican Ry., 

Galveston, Texas. May 3, 1871 



Gardner, G. Clinton 
Gilbert, Charles P. 
Giixmore, Quincy A. 

Glaskin, Edwin E. 

Glover, Oliver L. 
Goad, Charles E. 



Gen. Mang. Mex. Nat. Railway, 47 

.William St., New York City, N. Y. Nov. 3, 1875 
Ass't U. S. Eng., 26 Washington ave., 

Detroit, Mich. Feb. 6, 1878 

Lieut. Col. Corps of Engs., Bvt. Maj.- 

Gen. U. S. A., 33 West Houston St., 

New York City, N. Y. Dec. 2, 1868 

52 Queen Victoria St., London, j J. April 5, 1876 

England. j M. May 4, 1881 

Pittsfield, Mass. April 3, 1878 

102 St. Francois Xavier St., Montreal, 

Canada. Sept. 7, 1881 
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Name. 
Godwin, Bryant 
Golay, Philip 
Goodwin, H. Stanley. 

Goodwin, John M. 



Gottlieb, Abraham 

Gordon, Robert 
Gould, James P. 
Graff, Frederick 

Grant, William H. 
Gray, George E. 

Gray, Samuel M. 
Greene, Benjamin H. 

Greene, Charles E. 

Greene, David M. 
Greene, George S. 

Greene, George S., Jr. 



Greenough, Malcolm S. 

Griffen, John 
Gude, Albert V. 

Gunnell, William C. 
Gzowski, Casimir S. 



Address. 
19 East 37th st., New York City, N. Y. 
Ass't U. S. Eng., Paducah, Ky. 
Ass't Gen. Supt. Lehigh Valley R. R., 

Bethlehem, Pa. 
Eng. Sharpsville R. R., and Sharps- 

ville & Lake Shore R. R., Sharps- 
ville, Mercer Co., Pa. 
President Keystone Bridge Co., Pitts- 
burg, Pa. 
Henzada, British Burmah. 
Buxton P. ()., Traill Co., Dakota. 
Hydraulic Engineer, 1337 Arch St., 

Philadelphia, Pa. 
999 Park ave., New York City, N. Y. 
Ch. Eng. Southern Pacific R. R., San 

Francisco, Cal. 
Providence, R. I. 
Ch. Eng. New Orleans Pacific R. R. f 

Shreveport, La. 
Prof, of Civil Engineering, University 

of Michigan, Ann Arbor, Mich. 
21 First st., Troy, N. Y. 
(Past President.) Care Am. Soc. C. E. 

127 East 23d st., New York City, N.Y. 
(Director.) Ch. Eng. Department of 

Docks, 1 19 Duane st., New York City, 

N. Y. 
Boston Gas Co., 24 West St., Boston, 

Mass. 
Phoenixville, Pa. 
Ass't Ch. Eng. Louisville & Nashville 

R. R., Louisville, Ky. 
600 Twentieth st., Washington, D. C. 
Toronto, Canada. 



Date of 
Membership. 

April 4, 1877 
Sept. 5, 1877 

July 20, 1870 



Sept. 4, 1872 



Sept. 
Feb. 
Feb. 

May 
July 

July 
May 



4, 1872 

4, 1882 

17, 1869 

7, 1873 
2, 1873 

2, 1873 
15, 1872 



May 1, 1878 



Jan. 
May 

Nov. 

Dec. 



4, 1882 
20, 1868 

5, 1852 
4. 1867 



Dec. 4, 1878 

April 15, 1868 

May 7, 1873 

Feb. 7, 1877 

Dec. 2, 1868 



Haight, Stephen S. 
Hambleton, Francis H. 

Hamilton, William G. 
Hannaford, Edmund P. 

Harding, George E. 
Harding, Henry 
Harlow, James H. 



Ass't Eng. Department of Public Parks, 

West Farms, New York City, N. Y. June I, 188 1 

Consulting Engineer, 8 South st., Bal- 
timore, Md. Mar. 5, 1873 

24 Broadway, New York City, N. Y. Oct. 7, 1868 

Ch. Eng. Grand Trunk R. R., Mon- 
treal, Canada. Sept. 18, 1872 

40 Exchange Place, New York City.N.Y. Mar. 3, 1875 

Salem, Mass. May 7, 1873 

Eng. Monongahela Navigation Co., 
81 Wood st., Pittsburgh, Pa. Mar. 4, 1874 
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Name. 
Harris, Henrique 



Harris, Robert L. 

Harris, William P. 

Harrod, Benjamin M. 

Hasell, Bentley D. 

Haslett, Sullivan 

Haswell, Charles H. 
Haven, William A. 

Hemberle, Edward 

Henry, D. Farrand 
Hering, Rudolph 

Hermany, Charles 
Herschel, Clemens 

Heuer, William H. 

Hider, Arthur 

Hilgard, Julius E. 

Hill, John W. 

Hill, Warren E. 

Hillman, Charles F. 

Hilton, Charles 
Hoe, Richard M. 
Hood, William 

Howard, Frederick B. 
Houston, John 

Howe, Milton G. 
Hughes, William M. 



26 

Date of 
Address. Membership. 

Ch. Eng. New York & Manhattan 
Beach R. R., 212 Adelphi St., Brook- 
lyn, N. Y. • Dec. 3, 1879 

(Care David Kimball.) Portsmouth, 

N. H. May 3, 1876 

Supt. Western Div. Chesapeake & Ohio 

R. R., Huntington, W. Va. June I, 1881 

Member Mississippi River Commis- 
sion, New Orleans, La. April 4, 1877 

Gen'l Agent Great Southern Line, Pier 
27, N. R., New York City, N. Y. July 3, 1878 

Smith Building, 5 Cortlandt St., New 

York City, N. Y. June 4, 1879 

29 Broadway, New York City, N. Y. Jan. 29, 1868 

Engineer in charge of Construction, 
Buffalo Division, N. Y., L. E. & W. 
* R. R., Buffalo, N. Y. Mar. 5, 1873 

Eng. Delaware Bridge ' Co., Major 

Block, Chicago, 111. Jan. 7, 1874 

Detroit, Mich. July 7, 1875 

Civil Engineer, 3704 Baring St., Phila- 
delphia, Pa. Jan. 5, 1876 

Ch. Eng. Water, Works, Louisville, Ky. Jan. 6, 1869 

Hydraulic Eng. Holyoke Water Power 

Co., Holyoke, Mass. April 21, 1869 

Capt. Corps of Engineers U. S. A., 

New Orleans, La. Mar. 3, 1880 

Ass't U. S. Engineer, Duncansby P. O., 

Miss. Sept. 7, 1881 

Supt. U. S. Coast and Geodetic Survey, 
Washington, D. C. July .10, 1872 

Consulting Engineer, 5th and Race ( J. Feb. 3, 1875 
sts., Room 2i f Cincinnati, O. \ M.Apr. 5, 1876 

Continental Iron Works, Greenpoint, 

N. Y. May 7, 1873 

Ch. Eng. Santiago & Curico and Palm- 
ilia Rys., Ferro Carril del Sur, Santi- 
ago, Chile. July 5, 1876 

105 Lancaster st., Albany, N. Y. Sept. 15, 1869 

31 Gold st., New York City, N. Y. Oct. 1, 1873 

Ass't Ch. Eng. Southern Pacific R. R., 

San Francisco, Cal. Sept. 6, 1876 

57 Lafayette ave., Detroit, Mich, j ^ JJar. 3, igg 

Ch. Eng. L. G., C. & P. & V. R. R., 

La Guira, Venezuela. May 6, 1868 

Houston, Texas. Oct. 16, 1872 

Eng. of Bridges, New York, Chicago 

& St. Louis Ry., cor. St. Clair and 

Bank sts., Cleveland, O. June 2, 1880 
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Name. 
Hutton, William R. 
Hyde, William B. 
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Date of 
Address. Membership. 

46 Lexington st, Baltimore, Md. Jan. 8, 1875 

Civil Eng., Tubbs Hotel, Oakland, Cal. July I2„ 1877 



James, John C. 
James, Samuel L. 
Jaycox, Thomas W. 
John, Irvin 
Johnson, Lorenzo M. 
Johnson, Thomas H. 

Johnston, J. Howard 
Jones, Washington 

Jordan, Gabriel 

Judson, John A. 

Judson, William P. 



( M. 



Ch. Eng. Northwestern Grand Trunk 
Ry., Battle Creek, Mich. 

32 Carondelet St., Lock Box 437, New 
Orleans, La. 

City Engineer. P. O. Box 189, Lead- 
ville, Col. 

20 Nassau St., Room 57, New York 
City, N. Y. 

Ass't to Pres't Pullman Palace Car 
Co., Chicago, 111. 

Eng. to Contractors Indiana State 
House, 75 West Market St., Indian- 
apolis, Ind. 

Lima, Peru. 

Sup't Port Richmond Iron Works, 
Philadelphia, Pa. 

Vice-Pres't and Gen. Mang. Houston & 
Texas Central Ry., Houston, Texas. 

(Porter & Judson.) Bellevue ave., New- 
port, R. I. 

Ass't U. S. Engineer, Oswego, N. Y. 



Mar. 


1, 


1876 


May 


1, 


1878. 


Jan. 


4. 


1882 


Oct. 
Mar. 
April 


1, 

3. 

7. 


1879 

1875 
1880 


Sept. 
Mar. 


5, 
1, 


1877 
1876 


Oct. 


7, 


1874 


Sept. 


18, 


1872 


May 
Sept. 


6, 

7, 


1874 
1881 



Katte, Walter 



Keefer, Samuel 
Keefer, Thomas C. 
Keith, George T. 
Kelley, William E. 
Kellogg, Charles 
Kennedy, John 

Kennedy, William II. 

KlMBERLEY, MOSES C. 

Kingsley, Marvin W. 
Kinney, Edward C. 

Kinsley, Thomas P. 
Knap, Joseph M. 



Ch. Eng. N. Y., Out. & Western Ry., 

and North River Const. Co., Mills 

Building, Broad St., New York City, 

N. Y. 
Brockville, Canada. 
{Director) Ottawa, Canada. 
Olean, N. Y. 

Civil Engineer, New Brunswick, N. J. 
(Kellogg & Maurice.) Athens, Pa. 
Ch. Eng. Montreal Harbor and Ship 

Channel Improvements, Montreal, 

Canada. 
Prin. Ass't Eng. Oregon Pacific R. R., 

Walla Walla, Washington Territory. 
Div. Supt. D. & R. G. Ry., South 

Pueblo, Col. 
354 Superior st., Cleveland, Ohio. 
Ch. Eng. St. Louis, Des Moines •& 

Northern R. R. f Des Moines, la. 
Le Roy, N. Y. 
365 West st., New York City, N. Y. 



Oct. 


7- 


1868 


Jau. 


6, 


1869 


April 


4. 


1877 


May 


4, 


1881 


Feb. 


17, 


1869 


June 


2, 


1880 


Sept. 


1, 


187s 


Sept. 


6, 


1871 


May 


7, 


1873. 


July 


3. 


187a 


May 


3, 


1882 


Feb. 


5, 


1873 


April 


5, 


1882 



Digitized by VjOOQ IC 



Name. 
Knapp, Louis H. 

Kneass, Strickland 
Knight, William B. 
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Date of 
Address. Membership. 

Civil Engineer, 410 Franklin st., Buf- 
falo, N. Y. Mar. 4, 1874 

Ass't to Pres't Penn. R. R., 233 South 

Fourth St., Philadelphia, Pa. Nov. 18, 1868 

Civil Engineer, Kansas City, Mo. j {j j^' y * J g |* 



Latcha, Jacob A. 

Latimer, Charles 

Latrobe, Charles H. 
Leach, Smith S. 

Leavitt, Erasmus D., Jr. 
LeConte, Louis J. 
Lehnartz, Frederick W. 

Lesage, Louis 
Leverich, Gabriel 
Lewis, Eugene C. 

Lewis, Sidney F. 

Light, Alexander L. 

Lindenthal, Gustav 

Linville, Jacob H. 
Long, Thomas J. 

Loomis, Horace 



Lovett, Thomas D. 
Lotz, William H. 
Low, Gorham P., Jr. 

Lowthrop, Francis C. 



Ch. Eng. New York, Chicago & St. 
Louis Ry., 32 Board of Trade, Cleve- 
land, Ohio. May 7,1873 

Ch. Eng. New York, Penna. & Ohio 

R. R , Cleveland, Ohio. April 5, 1876 

10 South st., Baltimore, Md. Nov. 16, 1870 

1st Lieut. Corps Engineers, U. S. A., 

2828 Washington ave., St. Louis, Mo. July 7, 1880 

604 Main st., Cambridgeport, Mass. July 2, 1873 

P. O. Box 358, Oakland, Cal. April 4, 1877 

Civil and Mining Engineer, Lake City, 

Col. Aug. 6, 1879 

Sup't Water Works, Montreal, Canada. Sept. 7, 1881 

Box 174, South Orange, N. J. July 6, 1870 

Sec'y and Treas. Sycamore Manuf. Co., 

Nashville, Tenn. Mar. 5, 1873 

Ass't State Engineer , 289 Royal st., 

New Orleans, La. May 4, 1881 

Ch. Eng. Gov't Rys., Province of Que- 
bec, Quebec, Canada. Sept. 7, 1881 

Ch. Eng. Monongahela Bridge, Pitts- 
burg, Pa. May 3, 1882 

41 1 7 Walnut st. r Philadelphia, Pa. Mar. 3, 1875 

Dept. of Docks, Foot of West j J. Nov. 3, 1875 
24th st., New York City, N. Y. ( M. Jan. 7, 1880 

Ass't Eng. Dept. of Public Works, 
31 Chambers St., New York City, 
N. Y. Nov. 5, 1879 

75 West Third st., Cincinnati, Ohio. May 3, 1871 

57 Metropolitan Block, Chicago, 111. Sept. 1, 1875 

Supt. Road Dept. E. C. & N. R. R., 
Norfolk, Va. April 21, 1869 

152 Greenwood ave., Trenton, N. J. Nov. 2, 1853 



Macdonald, Charles 

Maclay, William W. 
MacLeod, John 



Pres. Delaware Bridge Co., 52 Wall 

St., New York City, N. Y. Sept. 15, 1869 

132 E. 65th st., New York City, N. Y. Nov. 6, 1872 
Gen. Supt. L. N. A. & C. R. R., 547 

Second st., Louisville, Ky. July 10, 1872 
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Name. 
MacNaughton, James 



MacRitchie, Charles 
Manley, Henry 
Marsland, Edward 
Martin, Charles C. 

Masten, Cornelius S. 



Maurice, Charles S. 
Maxwell, James R. 

May, William A. 
McAlpine, Charles L. 

McAlpine, William J. 

McClintock, William H. 

McComb, David E. 

McCrea, James 

McDowell, Nathan M. 
McKee, Charles H. 

McKenzie, Theodore H. 

McKeon, Thomas 

McLain, Louis R. 

McMath, Robkrt E. * 
McMillan, Charles 

McNair, Thomas S. 
McNulty, George W. 

Meier, Edward D. 
Meigs, Montgomery 

Melvin, David N. 
Men dell, George H. 



2 9 

Address. 
(Osgood & MacNaughton, Engineers 

and Contractors.) 37 State St., Albany, 

N. Y. 
i6q LaSalle St., Chicago, 111. 
Ass't City Eng.. Boston, Mass. 
Sing Sing, N. Y. 
First Ass't Eng. East River Bridge, 

21 Water st., Brooklyn, Y. Y. 
Div. Eng. in charge Bridges and Build- 
ings, Western Div. Wabash Ry., St. 

Louis, Mo. 
Athens, Bradford Co., Pa. 
Ch. Eng. and Sup't Const. Danville, 

Olney & Ohio Ry., Olney, 111. 
Lock Box 173, Scranton, Pa. 
(Care Am. Soc. C. E.) 127 E. 23d st., 

New York City, N. Y. 
(Past- President.) Bay Ridge, Kings Co., 

N. Y. 
Supt. Road Dept. L. & N. R. R., 

Louisville, Ky. 
Ass't Eng. District Commissioners, 

Washington, D. C. 
Supt. New York Division, Penn. R. R., 

Jersey City, N. J. 
Civil Engineer, Alleghany City, Pa. 
Ass't Eng. Del. & Hudson Canal Co., 

French Mountain, N. Y. 
Sec'y Peck, Stow & Wilcox Co., 

Southington, Conn. 
Ch. Eng. Marquette & Mackinaw R. R., 

Marquette, Mich. 
Div. Eng. Richmond & Danville Ex. 

Co., Oxford, Ala. 
3702 Page ave., St. Louis, Mo. 
Prof, of Engineering, College of New 

Jersey, Princeton, N. J. 
Res. Eng. Lehigh Valley R. R., Hazel- 
ton, Pa. 
Ass't Eng. East River Bridge, 21 

Water st., Brooklyn, N. Y. 
214 Pine st., St. Louis, Mo. 
U. S. Civil Engineer, (in chg. Des 

Moines Rapids Canal, Keokuk, la. 
Eng. and Sup't Am. Linoleum Mfg. 

Co., NewSpringville, Richmond Co., 

N. Y. 
Lt.-Col. Corps of Engineers, Bvt. Col. 

U. S. A., San Francisco, Cal. 



Date of 
Membership. 



May 5, 1880 

April 5, 1876 

June 2, 1880 

Feb. 6, 187a 

July 10, 1872 

Sept. 6, 1871 

May 15, 1872 

April 17, 1872 

July 6, 1 881 

Dec. 4, 1867 

Feb. 2, 1853 

April 5, 1876 

Feb. 7, 1877 

Sept. 3, 1873 

April 4, 1877 

June 4, 1879 

Sept. 7, 1S81 

Dec. 3, 1879 

Feb. 2, 1881 

Mar. 3, 1880 

Jan. 29, 1868 

July 2, 1873 

May 5, 1880 

Feb. 4, 1S80 

Mar. 5, 1879 

June 3, 1878 

Sept. 6, 1876 
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Name. 
Menocal, Aniceto G. 

Mercur, Frederick 

Meriwether, Niles 
Merrill, William E. 

Merrill, William F. 

Metcalf, William 

Meyer, Thomas C. 
Michaelis, Otho E. 

Miller, Reuben 
Mitchell, Henry 

Monroe, J. Albert 

Moore, Charles E 

Moore, James 

Moore, Robert 

Morison, George S. 
Morris, Henry G. 

Morris, Marshall 

Morris, Robert C. 

Morse, Henry G. 
Morse, Benjamin F. 
Morse, James O. 
Morss, Foster 

Munroe, Henry S. 

Murdoch, Gilbert 
Myers, Charles H. 
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Date of 
Address. .Membership. 

Civil Engineer, U. S. N., Washington 

D. C. Feb. 3, 1875 

Sup't Luzerne Coal and Iron Co., 

Wilkesbarre, Pa. July 20, 1870 

City Engineer, Memphis, Tenn. Nov. 1, 1871 

Maj. Corps of Engineers, Bvt. Col. U. 

S. A., 82 W. 3d st, Cincinnati, Ohio. Oct. 16, 1872 
Ass't. Gen. Supt. Wabash, St. L. & 

P. R. R., St. Louis, Mo. April 1, 1874 

Crescent Steel Works, 339 Liberty st., 

Pittsburg, Pa. July 2, 1873 

9 Waverly Place, New York City, N. Y. Dec. 7, 1852 
Capt. Ordnance Corps, U. S. A., Frank- 
ford Arsenal, Philadelphia, Pa. May 6, 1874 
81 Wood st., Pittsburg, Pa. Sept. 1, 1875 
Chief of Physical Hydrography, U. S. 

Coast Survey, 1 Ellis st., Roxbury 

Station, Boston, Mass. Jan. 7, 1880 

Div. Eng. New York, West Shore & 

Buffalo R. R., Kingston, N. Y. Sept. 15, 1869 

Ass't Eng. St. Louis, Jerseyville & 

Springfield R. R., Jerseyville, 111. Jan. 7, 1880 
Ch. Eng. Central R. R. of New Jersey, 

Elizabeth, N. J. Dec. 4, 1867 

Civil Engineer, 102 N. Fourth st., St. 

Louis, Mo. April 5, 1876 

35 Wall st., New York City, N. Y. Jan. 6, 1875 

Mechanical Engineer, 209 S. Third St., 

Philadelphia, Pa. Dec. 4, 1867 

Ch. Eng. C. & I. Div. L., N. A. & C. 

R. R., 530 W. Walnut st., Louisville, 

Ky. Mar. 5, 1873 

Res. Eng. Nashville, Chatanooga & St. 

Louis R. R., Nashville, Tenn. Jan. 7, 1874 

Morse Bridge Co., Youngstown, Ohio. April 7, 1880 
City Civil Engineer, Cleveland, Ohio. July 12, 1877 
76 John st., New York City, N. Y. Feb. 9, 1853 

Ch. Eng. Shenandoah Valley R. R., 

Hagerstown, Md. Nov. 6, 1872 

School of Mines, Columbia College, . 

49th st. and Fourth ave., New York 

City, N. Y. May 4, i^Si 

Engineer Sewerage and Water Works, 

St. John, New Brunswick. Sept. 7, 1881 

Ass't Eng. Dept. Public Works, 31 

Chambers st., New York City, N. Y. Aug. 5, 1868 
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Name. 
Neilson, Charles 

Neilson, Robert 



Newell, John 

Newman, Robert M. 

Newton, Isaac 

Newton. William H. 
Nichol, John 
Nichols, Aurin B. 

Nichols, Othniel F. 

Nichols, Willard A. 

Nicholson, George B. 



Nicolls, William J. 
Noble, Alfred 

Norman, George H. 
North, Edward P. 
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Date of 
Address. Membership. 

Sup't Delaware Div. N. Y., L. E. & W. 
R. R., Port Jervis, N. Y. Jan. 7, 1880 

Gen. Sup't P. & E. Div. P. R. R. and S. 
S. and E. & C. Divs. Northern Cent- 
ral Ry., Williamsport, Pa. Feb, 17, 1869 

Gen'l Mang. Lake Shore and Mich. 
Southern R. R., 364 Ontario St., 
Chicago, 111. Jan. 29, 1868 

Engineer Jamestown Branch, James- 
town, Dakota. May 6. 1874 

Ch. Eng. Dept. Public Works, 109 E. 
15th St., New York City, N. Y. Mar. 3, 1880 

490 Webster ave., Chicago, 111. Jan. 7, 1876 

171 La Salle st., Chicago, 111. April 5, 1876 

Sup't Reynoldsville Mining and Mfg. 

Co., Reynoldsville, Pa. Jan. 7, 1880 

Res. Eng. Henderson Bridge, Hender- 
son, Ky. . June 7, 1876 

1st Ass't Eng. Dept. of Docks, 119 
Duane st., New York City, N. Y. May 7, 1873 

Eng. South. Div. New Orleans & North 
Eastern R. R., 9 Carondeletst., New 
Orleans, La. May 1, 1878 

P. O. Box 84, Pottstown, Pa. June 5, 1878 

U. S. Ass't Engineer, 26 Washing- \ J. Sept. 2, 1874 
ton ave., Detroit, Mich. ( M.April 3, 1878 

343 Beacon st., Boston, Mass. Feb. 19, 1869 

(Care of Am. Soc. C. E.) 127 East 
23d st., New York City, N. Y. Dec. 4, 1867 



Ockerson, John A. 
Olney, La Fayette, 
Opdyke, Stacy B., Jr. 



Osgood, Joseph O. 
Owen, James 



2828 Washington ave., St. Louis, Mo. 
Middletown, N. Y. 
Eng. New Haven and Northampton 

Co., 271 Chapel st., New Haven, 

Conn. 
Ch. Eng. California Southern ( J. 

R. R., San Diego, Cal. } M. 

721 Broad st., Newark, N. J. 



July 
Oct. 



Feb. 



May 
Mar. 



7, 1880 
7, 1868 



2, 1876 

3, 1876 
5, 1879 

Sept. 15; 1869 



Packard, Ralph G, 
Paine, Charles 



Paine, William II . 
Palmer, Francis. I. 



361 Fulton st., Brooklyn, N. Y. Feb. 17, 1869 

Gen. Mang. New York, West Shore & 

Buffalo R. R., Mills Bldg., 15 Broad 

st., New York City, N. Y. Dec. 4, 1867 

Ass't. Eng. East River Bridge, 21 

Water st., Brooklyn, N. Y. May 12, 1875 

68 Wall st., New York City, N. Y. Dec. 1, 1880 
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Name. 
Parent, Etienne H. 

Parkhurst, Henry W. 

Pearsons, Galen W. 
Perkins, Charles P. 



Peterson, Peter A. 

Pettit, Henry 
Pettit, Robert E. 

Philbrick, Edward S. 
Philbrick, Philetus H. 

Pickett, William D. 
Plympton, George W. 
Poe, Orlando M. 



Pope, Willard S. 

Post, Andrew J. 
Post, James C. 

Post, Levi W. 
Potts, Joseph D. 



Potts, Richard 
Prevost, Sutherland M. 

Prindle, Franklin C. 

Prior, Charles H. 

Probasco, Samuel R. 

Prout, Henry G. 



Date of 
Address. ' Membership. 

Supt. Eng. of Canals, 27 Common st., 

Montreal, Canada. Sept. 7, 1881 

First Ass't Eng. Bismarck Bridge, 
Bismarck, Dakota. Sept. 5, 1877 

Kansas City, Mo. Jan. 6, 1875 

Eng. Phila. & Erie R. R. Div. P. "] 
R. R., and Susquehanna, Sham- I J. Feb. 3, 1875 
okin, Elmira &. Canandaigua [ M. April 5, 1882 
Div. N. C. Ry.,\Villiamsport,l > a. J 

Ch. Eng. Atlantic & Northwest Ry., 

Montreal, Canada. Jan. 5,1876 

209 South 3d st., Philadelphia, Pa. Jan. 7, 1874 

Prin. Ass't Eng. Penna. R. R. Div. 

P. R. R. Co., Altoona, Pa. Nov. 1, 1876 

12 West .st., Boston, Mass. May 6, 1874 

Professor Civil Engineering, State Uni- 
versity of Iowa, Iowa City, Iowa. Sept. 6, 1876 

Bozeman, Montana. July 6, 1853 

151 Macon st., Brooklyn, N. Y. Jan. 29, 1868 

Major Corps of Engineers, Bvt. Brig.- 
Gen. U. S. A., Headquarters of the 
Army, Washington, D. C. Jan. 8, 1873 

Pres. Detroit Bridge and Iron Works, 

Detroit, Mich. Aug. 7, 1872 

102 Broadway, New York City, N. Y. Nov. 22, 1871 

Captain of Engineers U. S. A., Jack- 
sonville, Fla. Feb. 6, 1S78 

Lock Box 18, Memphis, Tenn. Mar. 5, 1873 

Pres. Erie and Western Transportation 
Co., 234 South 4th st., Philadel- 
phia, Pa. Aug. 5, 1868 

Div. Eng. Dept. of Sewers, Chicago, 111. June 1, 1870 

Sup't Phila. Div. Penna. R. R., West 

Philadelphia, Pa. Jan. 6, 1875 

Civil Engineer U. S. N., U. S. Navy 

Yard, New York, N. Y. Mar. 4. 1874 

Supt. I. & M. Div. Chicago, Milwaukee 

& St. Paul Ry., St. Paul, Minn. Mar. 1, 1882 

Ass't Eng. East River Bridge, 279 

Front st., New York City, N. Y. Nov. 18, 1868 

12 Barclay st., New York City, ( A. Nov. 6, 1872 
N. Y. } M. Sept. 3, 1879 



Radenhurst, William N. Ass't Eng. New York State Canals, j J. July 7, 1875 

Rochester, N. Y.- (M.July 7,1880 

Randolph, James L. Ch. Eng. Bait. & Ohio R. R., Camden 

Station, Baltimore, Md. Mar. 1, 1882 

Read, Robert L. 57 West 3d st., Cincinnati, O. Sept. 2, 1874 
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Name. 
Reece, Benjamin 

Reed, Edward M. 

Reed, Horatio G. H. 



Reed, Samuel B. 
Reeves, David 

Rhodes, Benjamin, 
Rice, Edward C. 



Rice, George S. 
Richards, Charles B. 



Richardson, Henry B. 
Rinecker, Francis 
Rives, Alfred L. 

Robinson, Albert A. 
Rockwell, Samuel 
Rodd, Thomas 

Roebling, Washington A. 

Rogers, Fairman 

Rotch, William 

Rothwell, Richard P. 
Rowland, Thomas F. 
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Date of 
Address. Membership. 

Eng.M. S. Div. Lake Shore & Michigan 

Southern R. R., Toledo, Ohio. Mar. 2, 1881 

Vice-Pres't New York, New Haven & 

Hartford R. R., New Haven, Conn. July 10, 1872 

Gen'l Sup't & Ch. Eng. Milwaukee, 
Lake Shore & Western R. R., Mil- 
waukee, Wis. Oct. 7, 1874 

Joliet, 111. Oct. 20, 1869 

(Clarke. Reeves & Co.) 410 Wal- J J. April 1, 1874 
nut St., Philadelphia, Pa. ( M. May 3, 1882 

Niagara Falls, N. Y. April, 5, 1882 

Ch. Eng. Louisville, New Albany & 
St. Louis R. R., 3649 Pine St., St. 
Louis, Mo. April 7, 1875 

Charleston, Arizona. Feb. 1, 1882 

Sup't Southwark Foundry and Machine 
Co., 430 Washington ave., Phila- 
delphia, Pa. Aug. 7, J 872 

Chief State Engineer, New Orleans, La. May 7, 1879 

Rieneck, Bavaria Germany. Aug. 7, 1872 

Gen'l Mang. Mobile & Ohio Railroad, 

Mobile, Ala. Sept. 4, 1872 

Topeka, Kansas. May 5, 1880 

P. O. Box J, Kansas City, Mo. Jan. 7, 1880 

Prin. Ass't Engineer, Penna. Co., 

Pittsburg, Pa. Jan. 5, 1878 

Ch. Eng. East River Bridge, Brook- 
lyn, N. Y. Feb. 17, 1869 

202 W. Rittenhouse Square, Phila- 
delphia, Pa. May 7, 1873 

Treas. Connotton Valley Ry. Co., 13 

Exchange St., Boston, Mass. Mar. 5, 1873 

27 Park Place, New York City, N. Y. Jan. 29, 1868 

Continental Iron Works, Greenpoint, 
N. Y. Dec. 4, 1867 



Sanderson, J. Gardner Room 77, Tribune Bldg., New York 



Savage, Albert C. 
Schmidt, Max O. E. 

Scovill, E. Tracy 
Searles, William H. 
Sears, Alfred F. 

Sears, Clinton B. 



City, N. Y. July 6, 1881 

City Engineer, El Paso, Texas. May 4, 1881 

(Care James Harrington.) Tampico, 

Mexico. May 7, 1879 

337 Euclid ave., Cleveland, Ohio. Sept. 6, 1876 

Newburgh, N. Y. July 2, 1873 

Ass't Gen. Man. Mexican Central R.R., 

City of Mexico, Mexico. June 2, 1869 

Capt. Corps of Engs. U. S. A., Execu- 
tive officer, Miss. Riv. Commission, 
2828 Washington ave., St. Louis, Mo. Jan. 5, 1876 
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Name. 
Seely, Thomas J. 

Sedgwick, Thomas S. 

Sellers, Coleman 
Sellers, William 
Sew all, Joseph S. 
Seymour, Charles 

Seymour, Horatio, Jr. 
Shailer, Robert A. 

Shedd, J. Herbert 
Sheldon, Simeon 
Shinn, William P. 

Shreve, Samuel H. 

SlCARD, MlRTILIANO 
SlCKELS, THEOPHILUS E. 

Simpson, George H. 

Sites, Wilmon W. C. 

Skilton, George S. 
Slataper, Felician 

Smedley, Samuel L. 

i 
Smith, Charles A. 
Smith, Charles C. 

Smith, C. Shaler 
Smith, C. Vandervoort 



Smith, Frederick H. 
Smith, Hamilton, Jr. 

Smith, Isaac W. 

Smith, Joseph S. 
Smith, Lucius A. 

Smith, T. Guilford 
Smith, Wm. Sooy 
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Address. 
Div. Supt. Atchison, Topeka & Santa 

Fe R. R., Las Vegas, N. M. 
Land Agent, Atlantic & Pacific R. R. 

Co., New Albuquerque, N. M. 
3301 Baring St., Philadelphia, Pa. 
1819 Vine St., Philadelphia, Pa. 
St. Paul, Minn. 
Res. Eng. New York, Chicago & St. 

Louis R. R., Vermillion, Ohio. 



Date of 
Membership. 



Marquette, Mich. < *; 

Ass't Sup't Edgmoor Iron Co., Wil- 
mington, Del. 

65 Westminster st., Providence, R. I. 

Cleveland, Ohio. 

Vice-Pres't New York Steam Co., 16 
Cortlandt st, New York City, N. Y. 

31 East 31st st., New York City, 
N. Y. 

Ibague, Tolimo, U. S. (iolombia. 

Consulting Engineer Union Pacific R.R. 
197 Broadway, New York City, N. Y. 

New York, Lackawanna & Western 
. R. R., Dansville, N. Y. 

Ch. Eng. Board of Public Works, 
Jersey City, N. J. 

City of Mexico, Mexico, 

Ch. Eng. Pennsylvania Co., Pittsburg, 
Pa. 

Ch. Eng. and Surveyor, City Hall, 
Philadelphia, Pa. 

Washington University, St. Louis, Mo. 

Ch. Eng. St. Paul, Milwaukee & Mani- 
toba R. R., St. Paul, Minn. 

918 Garrison ave., St. Louis, Mo. 

Ch. Eng. Manhattan Gas Light Co., 
foot West 18th st.. New York City, 
N. Y. 1 

13 German st., Baltimore, Md. 

320 Sansom St., Room 24, San Fran- 
cisco, Cal. 

Ch. Eng. O. P. R. R., Corvallis, 
Oregon. 

410 Walnut St., Philadelphia, Pa. 

Continental Iron Works, Greenpoint, 
N. Y. 

Buffalo, N. Y. 

May wood, 111. 



Feb. 1, 1882 

July 20, 1870 

May 3, 1876 

May 3, 1876 

July 7, 1875 

Sept. 6, 1871 

Jan. 3, 1873 

April 7, 1880 

Mar. 3," 1880 

Sept. 15, 1869 

Feb. 5, 1873 

Sept. 15; 1869 

May 19, 1869 

Jan. 4, 1882 

Feb. 21, 1872 

Oct. 6, 1880 

Nov. 6, 1878 

Sept. 7, 1881 

Sept. 15, 1869 

Sept. 2, 1874 

April 7, 1880 

July 10, 1872 

Mar. 5, 1873 



July 5, 1876 
Feb. 21, 1872 

Feb. 5, 1879 

Oct. 1, 1873 
April 1, 1874 

May 7, 1873 
Sept. 6, 1871 
Jan. 17, 1872 
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Name. 
Soule, Howard 
Spielmann, Arthur 

Staley, Cady 

Stanley, Ira N. 
Stanton, Robert B. 

Stauffer, David McN. 

Stearns, Frederick P. 

Stephens, Clinton F. 

Striedinger, Julius H. 

# 
Strobel, Charles L. 
Strong, Charles H. 
Swan, Charles H. 

Sweet, Charles A. 
Sweet, E^iathan, Jr. 

Sweet, William A. 

Swift, McRee 

Symington, William N. 
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Date of 
Address. Membership. 

Syracuse, N. Y. Mar. 17, 1866 

Civil Engineer, 13 Newark St., j A. Mar. 5, 1873 
Hoboken, N. J. ( M. Sept. 5, 1877 

Prof. Engineering, Union College, 

Schenectady, N. Y. Mar. 17, 1869 

88 Van Dyke st., Brooklyn, N. Y. June 17, 1868 

Div. Eng. U. P. R. R., Union Depot, 

Room S, Denver Col. Sept. 1, 1880 

Phila. Bridge Works, 259 South Fourth 

St., Philadelphia, Pa. Sept. 2. 1874 

Ass't Engineer Imp. Sewerage Works, 

Atlantic, Mass. Oct. 2, 1878 

Ch. Eng. Texas & St. Louis R. R., 

Pine Bluff, Ark. Sept. 5, 1877 

Ch. Eng. Magdalena River Improve- 
ment, Barranquilla, U. S. of Colom- 
bia. Feb. 2, 1876 

Keystone Bridge Co., Pittsburg, Pa. Dec. 3, 1879 

1046 Wilson ave., Cleveland O. Jan. 8, 1873 

25 Wabon st., Highlands, Boston, 

Mass. Mar. 16, 1870 

Eng. Mex. Cent. R. R., Leon, Mexico. Mar. 3, 1880 

16 Exchange Place, New York City, 

N. Y. ' Nov. 6, 1878 

Gen'l Manager Sanderson Bros. Steel 

Co., Syracuse, N. Y. Feb. 2, 1876 

Pres't Patent Water and Gas Pipe Co., 

New Brunswick, N. J. Nov. 6, 1852 

P. O. Box 201 1, New York City, N. Y. May 4, 1881 



Talcott, Cook 
Talcott, E. N. Kirk 

Thacher, Edwin 
Thomas, Joseph R. 

Thompson, William G. M, 

Thorndike, John L. 

Thurston, Robert H. 

Tidd, Marshall M. 

Tingley, George C. 
Tintorer, Jose Giberga 



37 Lafayette St., Newark, N. J. April 15, 1868 

Prin. Military Academy, Morgan Park, 

Cook Co., 111. Jan. 29, 1868 

Keystone Bridge Co., Pittsburg, Pa. Feb. 17, 1869 

Eng. Williamsburg Gas Works, Brook- 
lyn, N. Y. Oct. 5, 1881 

Resident Eng., Welland Canal En- 
largement, Welland, Canada. July 2, 1879 

Arequipa, Peru. (Care of W.W. Evans, 

66^ Pine St., New York City, N. Y.) May 7, 1873 

Prof. Mech. Engineering, Stevens In- 
stitute of Technology, Hoboken, 

N. J. Dec. 6. 1871 

Civil Engineer, 46 Court st., Boston, 

Mass. Oct. 2, 1878 

21 South Main st., Providence, R. I. Sept. 6, 1871 

Asalto No. 12, Barcelona, Spain. May 5, 1880 
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Name. 
Titlow, J. Milton 

Towle, Stevenson 



Trafton, Gilman 

Truesdell, Charles 
Turner, Edmund 
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Date of 
Address. Membership. 

Prin. Ass't Eng.Dept. of Surveys, City 

Hall, Philadelphia, Pa. Aug. 6, 1879 

Eng. in Charge of Sewers, Dept. Pub. 

Works, 25 Chambers st., New York 

City, N. Y. Feb. 19, 1868 

Eng. Louisville Bridge and Iron Co., 

Louisville, Ky. May 15, 1872 

Syracuse, N. Y. Sept. 15, 1869 

Eng. Logansport, Crawfordsville & 

Southwestern Ry., Crawfordsville, 

Ind. Feb. 21. 1872 



Unthank, Achilles W. Tucson, Arizona. 



July 2, 1873 



Van Brocklin, Martin 
Van Buren, John D., Jr. 
Van Buren, Robert 

Vance, Hart 

Vanderpool, Eugene 

Van Horne, John G. 

Van Winkle, Edgar B. 

Vaughan, Frederick W. 

Veazie, Joseph n 



ft 
Oneida, N. Y. Jan. 7, 1880 

Newburg, N. Y. May 20, 1868 

Ch. Eng. Dept. City Works, 153 Rem- 

sen st., Brooklyn, N. Y. June 17, 1868 

U. S. Ass't Engineer, 1351 Washington 

ave., St. Louis, Mo. July 7, 1880 

Eng. and Sup't Newark Gas Light Co., 

Newark, N. J. Sept. 2, 1874 

5 Cortlandt st., Room 77, New York 

City, N. Y. ' Feb. 4, 1880 

Eng. Dept. Public Parks, 117 E. 70th 

st., New York City, N. Y. Dec. 2, 1868 

Pres't L. Bridge & Iron Co., and Ch. 

Eng, Henderson Bridge Co., Louis- 
ville, Ky. Feb. 17, 1869 
U. S. Ass't Eng., P. O. Box 209, 

Boston, Mass. May 3, 1876 



Waddell, John A. L. 
Waite, Christopher C. 



Walker, John S. 
Walker, William W. 

Walling, Henry F. 

Ward, Charles D. 
Ward, Lebbeus B. 



Prof. Civil Engineering, University of 
Tokio, Japan. Oct. 

Ass't to Pres't N. Y., L. E. & W. R. R., 
21 Cortlandt st., New York City, 
N. Y. Mar. 

Huntsville, Ala. Jan. 

Gen. Sup't St. Louis, Hannibal & 
Keokuk R. R., Hannibal, Mo. Oct. 

U. S. Coast and Geodetic Survey 
Office, Washington, D. £. May 

Windsor Hotel, Jersey City, N. J. Mar. 



5, 1881 



3, 1880 

5, 1881 

6, 1880 

6, 1868 
3, 1869 



Windsor Hotel, Jersey City, N. J. Mar. 16, 1870 
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Name. 
Ware, R. Willard 

Warfield, Albert G., Jr. 

Weeks, Harvey R. 

Weir, Charles G. 

Weir, Frederick C. 
Welch, Ashbel 
Wellington, Arthur M. 

Wellman, David W. 

Weston, Theodore 
Whinery, Samuel 
Whitcomb, Henry D. 
White, W. Howard 
Whitelaw, John 

Whitford, Oscar F. 
Whitman, Thomas J. 
Whitney, Joseph 
Whittemore, Don J. 

Whitten, Nathan H. 

Wightman, Henry M. 
Wilder, Francis M. 

Wiley, William H. 
Wilson, Henry W. 

Wilson, John A. 

Wilson, Joseph M. 
Wilson, William W. 
Wimmer, Sebastien 
Wisner, George Y. 



Address. 
Res. Eng. N. Y., L. E. & W. R. R., 

Port Jems, N. Y. 
Oakdale, Florence P. O., Howard Co., 

Md. Oct. 

Div. Eng. Cin. South.Ry., Chattanooga, 

Tenn. Mar. 

Eng. Milwaukee, Lake Shore & Western 

R. R., Ontonagon, Mich. May 

Burnet House, Cincinnati, Ohio. Aug. 

(President?) Lambertyille, N. J. Aug. 

Ass't Gen. Man. Mexican Central R.R., 

5 Plazuela de San Fernando, City of 
Mexico, Mexico. May 

U. S. Ass't Engineer in chg. Survey 
Missouri River, 135 1 Washington 
ave., St. Louis, Mo. Oct. 

Civil Engineer and Architect, 120 
Broadway, New York City, N. Y. Dec. 

Div. Eng. North Div. New Orleans j J. April 

6 N. E. R. R., Meridian, Miss. ( M. May 
U. S. Ass't Eng. James River Improve- 
ment, Richmond, Va. Feb. 

Ass't Ch. Eng. Chicago, Burlington & 
Quincy R. R., Burlington, Iowa. Mar. 

Sup't and Eng. Waterworks, Cleve- 
land, O. Feb. 

Jameston, Boulder Co., Col. Dec. 

Water Commissioner, St. Louis, Mo. Jan. 

Cambridge, Mass. July 

Ch. Eng. Chicago, Milwaukee & St. 
Paul R. R., Milwaukee, Wis. July 

Eng. Holyoke Machine Co., Holyoke, 
Mass. Jan. 

City Eng., City Hall, Boston, Mass. April 

Sup't Motive Power, N. Y., L. E. & W. 
R. R., Susquehanna Depot, Pa. Jan. 

15 Astor Place, New York City, N. Y. Feb. 

Ass't to Eng. Bridges and Buildings, 
Penn. R. R., 435 Chestnut st, Phila- 
delphia, Pa. Sept. 

Civil Engineer, 435 Chestnut St., Phila- 
delphia, Pa. June 

435 Chestnut St., Philadelphia. Pa. April 

Ch. Eng. Water Works, Yonkers,N.Y. Jan* 

71 Broadway, New York City, N. Y. Mar. 

U. S. Ass't Engineer, 2828 Washington 
ave., St. Louis, Mo. April 



Date of 
Membership. 



April 1, 1874 



4, 1876 

5. 1873 

5, 1880 
7, 1872 
7, 1872 



4, 1881 



5, 1870 

4, 1867 

1, 1874 

4, 1881 

21, 1872 

5, 1873 

5, 1873 

6, 1871 
29, 1868 
10, 1872 

10, 1872 

7, 1876 

2, 1837 

5, 1881 
17, 1867 



6, 1876 

7, 1876 
2. 1873 
5, 1870 
2, 1881 

5, 1876 
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Date of 
Address. Membership. 

Prof. Mathematics and Mechanics, 
Stevens Institute of Technology, 
Hoboken, N: J. Jan. 17, 1872 

Sup't Motive Power, Penna. Co., Fort 

Wayne, Ind. April 1, 1874 

63 Bleecker St., New York City, N. Y. Dec. 4, 1867 
Wrotnowski, Arthur F. Eng. Harbor Improvements, Vera Cruz, 

Mexico. July 12, 1877 

Wurtele, Arthur S. C. Ass't Eng. New York Central & Hud- 
son River R. R., 60 Chestnut st., 
Albany, N. Y. Mar. 5, 1873 



Name. 
Wood, De Volson 



Wood, Joseph 
Worthen, William E. 



Yardley, Edmund 
Yonge, Samuel H. 



Master of Road, Pittsburg Div. B. & 

O. R. R., Connelsville, Pa. Sept. 15, 1869 

Ass't U. S. Engineer, P O. Box 56, St. 

Charles, Mo. May 5, 1880 



Members, 532. 



ASSOCIATES. 



Name. 
Andrews, Edward R. 



Date of 
Address. Membership. 

Hayford Creosoting Works, 10 Warren 

st, New York City, N. Y. June 5, 1878 



Baumann, Edward 
Beardsley, Arthur 



Belcher, George C. W. 
Bradbury, Henry R. 

Brown, Jacob B. 
Burr, William H. 



Architect, Metropolitan Block, Chi- 
cago, 111. June 2, 1880 

Prof, of Mechanics and Engineering, 
Swarthmore College, Delaware Co., 
Pa. Sept. 1, 1875 

2646 Washington ave., St. Louis, Mo. May 5, 1880 

Mang. Neuchatel Asphalte Co., 54 

Astor House, New York City, N. Y. July 1, 1881 

Care of Oliver Reed, Newport, R. I. Sept. 6, 1871 

Rensselaer Polytechnic Institute, j J. June 4, 1874 
Troy, N. Y. J A. May 5, 1880 



Compton, Alfred G. 



Prof, of Applied Mathematics, College 
City of New York, New York City, 
N. Y. Sept. 5, 1877 
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Date of 
Name. Address. Membership. 

Davis, Emory C. Northampton, Mass. Dec. 4, 1872 

Du Barry, Edmund L. 621 Pennsylvania ave., N. W., Wash- 
ington, D. C. Jan. 6, 1875 



Fletcher, Robert 



Frost, George H. 



Prof, of Civil Engineering, Thayer 
School of Civil Engineering, Dart- 
mouth College, Hanover, Grafton 
Co., N. H. Nov. 

Prop, of Engineering News, New York 
City, N.Y. Jan. 



4, 1874 
4, 1882 



Gordon, Alexander 
Gorringe, Henry H. 



Secretary Niles Tool Works, Hamil- 
ton, Ohio. Mar. 5, 1879 

Lt.-Comdr. U. S. N., 32 Waverly Place, 

New York City, N. Y. April 6, 1881 



Haddock, Arba R. 
Hammond, Henry B. 



Hardy, Arthur S. 
Harris, Charles M. 
Hendrie, John S. 



410 East 14th st., New York City, N.Y. May 4, 1881 

Pres't Indianapolis, Decatur & Spring- 
field Ry., 120 Broadway, New York 
City, N. Y. July 7,1000 

Prof, of Mathematics, Dartmouth Col- 
lege, Hanover, N. H. April 4, 1877 

Care of Parsons & Co., 42 Pine st.. New 

York City, N.Y. Jan. 8,1873 

Eng. Detroit, Mackinaw & Marquette 

R. R., Marquette, Mich. Sept. 7, 1881 



Lawson, Leonid as M. 
Lockwood, John 



102 Broadway, New York City, N.Y. Dec. 3, 1879 
Gas and Hydraulic Eng., 61 Broadway, 

New York City, N. Y. April 5, 1882 



Putnam, Joseph W. 



Box 2734, New Orleans, La. 



Mar. 3, 1880 



Richards, Joseph R. 46 Court st., Boston, Mass. Feb. 4, 1880 

Roberts, Percival, Jr. Pencoycl Iron Works, 265 South 4th 

st., Philadelphia, Pa. May 7, 1879 



Watkins, Charles D. 
Watson, William 
Wheaton, Edward 



118 E. 115th st., New York City, N. Y. Mar. 5, 1873 

107 Marlborough st., Boston, Mass. Mar. 1, 1882 
Care Wm. Frazier & Co., 64 Equitable 

Building, Boston, Mass. Mar. 3, 1880 

Associates, 27. 
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JU NIORS. 



Name. 
Abbott, Arthur V. 
Allaire, William M. 



Allen, James P. 



Address. 

9 Middagh st., Brooklyn, N. Y. Jan. 

Engineer for U. S. Electric Lighting 
Co., 358 West 32d St., New York 
City, N. Y. Mar. 

Charleston, S. C. Mar. 



Date of 
Membership. 

1881 



2, l88l 

5. 1879 



Baldwin, Ward 

Bogart, James P. 

Bowditch, Ernest W. 
Brooks, Frederick 

Brown, Thomas E., Jr. 
Bullock, William D. 

Burdett, Charles L. 

Burnham, George, Jr. 
Butts, Edward 



Ass'tEng. Cin. South. Ry., 134 Vine st, 

Cincinnati, Ohio. Mar. 2, 1881 

Eng. Conn. Shell Fishery Commission, 

New Haven, Conn. Jan. 4, 1882 

60 Devonshire st., Boston, Mass. Feb. 3, 1875 

Office Mexican Central Ry., Tampico, 

Mexico. June 7, 

337 West 34th st., New York City, N. Y. Nov. 3, 
Ass't Eng. in chg. of Bridges, City 

Engineer's Office, Providence, R. I. Sept. 5, 1877 
Care of Gen. Theo. G. Ellis, Hartford, 

Conn. Jan. 6, 1875 

2211 Greene st., Philadelphia, Pa. Jan. 6, 1875 
Ass't. Eng. Union Pacific R. R., Room 

S, Union Depot, Denver, Col. April 6, 1881 



1876 
1880 



Clark, Ira E. 
Cornell, George B. 
Crandall, Charles L. 

Crosby, Benjamin L. 

Curtis, Wendell R. 



Davisville, Yolo Co., Cal. Feb. 6, 1878 

46 West 48th st., New York City, N. Y. Aug. 6, 1879 
Ass't Professor of Civil Engineering, 

Cornell University, Ithaca, N. Y. June 7, 1876 
Ass't Eng. Bismarck Bridge, Bismarck, 

Dakota. June 2, 1880 

Ass't Eng. in charge of Bridging, Cal. 

South. R. R., San Diego, Cal. March 3, 1875 



Davis, Joseph B. 
Day, G. Frederic P. 

DuBois, A. Jay 



Ann Arbor, Mich. April 1, 1874 

Ass't Eng. Fitchburg R. R„ Fitchburg, 

Mass. Nov. 3. 1880 

Professor of Dynamical Engineering, 

Sheffield Scientific School, New 

Haven, Conn. July 7, 1875 
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Name. 
Emonts, William A. G. 



4* 

Address. 
3909 Pine St., Philadelphia, Pa. 



Date of 
Membership. 

Sept. 6, 1876 



Ferguson, John W. 

Ferry, Charles A. 
Fox, S. Waters 
Francis, Henry N. 



Ass't Eng. New York, Lake Erie & 

Western Ry., Hornellsville, N. Y. Feb. 2, 1881 

18 City Hall, New Haven, Conn. May 4, 1881 

135 1 Washington ave., St. Louis, Mo. July 7, 1880 

City Hall, Providence, R. I. Mar. 1, 1S76 



Gates, Christopher L. 
Gillespie. J. L. 



Ass't Eng. Chicago, Milwaukee & St. 

Paul R. R., Milwaukee, Wis. Dec. 4, 1878 

P. O. Box 2127, St. Paul, Minn. Feb. 3, 1875 



Haines, Caspar W. 
Haviland, Arthur 

Hayes, Edmund 

Hill, Albert B. 

Holbrook, Francis N. 

HORTON, SANDFORD 



Cheltenham, Montgomery Co. Pa. Feb. 2, 1876 

Ass't Eng. Tehuan tepee R. R., Jaltipan, 

Mexico. Jan. 4, 1882 

Eng. Central Bridge Works, Buffalo, 

N.Y. Mar. 6,1878 

First Ass't City Engineer, 18 City Hall, 

New Haven, Conn. Feb. 2, 1876 

Sup't Corralitos Mining Co., Corra- 

litos, Mexico. March 2, 188 1 

Peekskill, N. Y. Feb. 7, 1877 



Ills ley, William A. 



Leadville, Col. 



Feb. 3, 1875 



Kelly, Cassius W. 
Kellogg, Norman B. 

Kimball, George A. 



18 City Hall, New Haven, Conn. Mar. 1, 1882 
Care of Fox & Kellogg, 530 California 

St., San Francisco, Cal. Feb. 6, 1878 

City Engineer, Somerville, Mass. May 12, 1875 



Lafon, Thomas Sub-Div. Eng. Mex. Nat. Const. Co., 

Manzanillo, Mexico. Mar. 3, 1857 

Lucas, D. Jones Ass't Eng. P. & L. E. R. R., Lowell- 

ville, O. Sept. 6, 1876 



Macy, Arthur 609 Lexington ave., New York City, 

N. Y. July 12, 1877 

Merriman, Mansfield Professor of Civil Engineering, Lehigh 

University, Bethlehem, Pa. May 12, 1875 



Noyes, Ellis B. 



U. S. Naval Station, New London, 

Conn. Jnly 7, 1880 
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Name. 
Pegram, George H. 
Pierson, Stephen C. 
Poetsch, Charles J. 
Prince, Edward, 
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Address. 
Edgmoor Iron Co., Wilmington, Del. 
W. Meriden, Conn. 
Ass't City Eng., Milwaukee, Wis. 
Quincy, 111. 



Date of 
Membership. 

April 7, 1880 

Nov. 4, 1874 

May 4, 1881 

Feb. 6, 1878 



Raymond, Charles Ward Res. Eng. N. Y. Works, Hudson Tun- 
nel Cons. Co., foot of Morton St., 
New York City, N. Y. Nov. 7, 1877 

Reuschel, William Ass't Eng. Clev. Bridge and Car Works. 

Cleveland, Ohio. June 2, 1880 



Staats, Robert P. 

Stahlberg, Albert J. 
Stevens, Horace E. 

Stewart, Hunter 



Ass't Eng. N. Y., L. E. & W. R. R., 

187 West st., New York City, N. Y. Nov. 3, 1875 

O. & C. R. R., Raseburg, Oregon. Mar. 4, 1874 

U t S. Ass't Eng., U. S. Engineer's 

Office, St. Paul, Minn. Nov. 1, 1876 

2828 Washington ave., St. Louis, Mo. June 1, 1881 



Whitlock, Frank W. 
Whitney, Frank O. 



P. O. Box 343 Waterbury, Conn. Oct. 4, 1876 

City Hall, Boston, Mass. May 3, 1876 

Juniors, 54. 



FELLOWS. 



Name. 
Ainslie, George 
Ainslie, James W. 



Address. 



Louisville, Ky. 
Louisville, Ky. 



Date of 
Membership 

May 28, 1872 

May 28, 1872 



Batterson, J. G. 
Belknap, William R. 
Blatchford, E. W. 
Bouton, Nathaniel S. 
Bridgford, John 



Hartford, Conn. June 7, 1876 

Louisville, Ky. May 28, 1872 

375 N. LaSalle St., Chicago, 111. Feb. 6, 1873 

Chicago, 111. Dec. 30, 1872 

Albany, N. Y. Jan. 14, 1871 



Cass, George W. 
Chanute, Octave * 

♦Member. 



5 Nassau St., New York City, N. Y. Mar. 30, 1871 
Ch. Eng. N. Y., L. E. & W. R. R., 21 

Cortlandt St., New York City, N. Y. July 11, 1872 
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Name. 
Cheney, Nathaniel 
Clark, Edward W. 
Clarke, Thomas C* 

Cochran, A. P. 
Coit, Edward W. 
Coleman, T. C 

COURTWRIGHT, MlLTON 



Date of 
Membership. 

June 2T, 1870 

8, 1870 



Address. 
New York City, N. Y. 

Philadelphia, Pa. April 
49 William st, Room 58, New York 

City, N. Y. May 20, 1872 

Louisville, Ky. June ig r 1872 

261 South 4th st, Philadelphia, Pa. Sept. 20, 1872 

Louisville, Ky. May 28, 1872 

55 Broadway, New York City, N. Y. June 11, 1870 



Dillon, Sidney 

Diven, Alexander S. 
Du Pont, Biddermann 
Durant, Thomas C. 



Pres't Union Pacific R. R., 78 Broad- 

way. New York City, N. Y. Mar. 26, 1870 

Elmira, N. Y. June 16, 1870 

Louisville, Ky. Sept. 5, 1873 

20 Nassau st„ New York City, N. Y. Nov. 18, 1870 



Eads, James B* 

Ellis, Theodore G.* 
Evans, Walton W.* 



Farnam, Henry 
Farren, B. N. 
Felton, Samuel M. 

Fink, Albert* 



Flint, Charles R. 
Francis, James B.* 



Mar 


30, 


1870 


Nov. 


21, 


1872 


Mar. 


15, 


1879 


Nov. 


14, 


1872 


Mar. 


12, 


1870 



Room 502, Chamber of Commerce, St. 

Louis, Mo. 
Hartford, Conn. 
New Rochelle. N. Y. 



New Haven, Conn. 

1 731 Spring Garden St., Phila., Pa. 

Penn. Steel Co., 208 South Fourth St., 

Philadelphia, Pa. Mar. 23, 1870 

(Past-President) Com'r of Trunk 

Lines, 346 Broadway, New York 

City, N. Y. Sept 3, 1872 

87 Wall st., New York City, N. Y. June 7, 1876 
(Past-President) Ch. Eng. Propr's % 

of Locks and Canals on Merrimack 

River, Lowell, Mass. May 4, 1870 



Gilman, Charles C. 
Gurnee, Walter S. 



Pres't Hawkeye Telegraph Co., Eldora, 

Iowa. May 11, 1871 

New York City, N. Y. May 10, 1870 



Harbaugh, Springer 
Harrison, Stephen A. 
Holman, Stephen 
Howland, George, Jr. 
Huntington, Collis P. 



Pittsburg, Pa. May 19, 187 1 

Railway Contractor, Milwaukee, Wis. Jan. 30,1873 

Holyoke, Mass. July ri, 1872 

New Bedford, Mass. June 6,1870 
Vice-President Central Pacific R. R., 

9 Nassau St., New York City, N. Y. Mar. 10. 1877 



"Member. 
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Name. 
Jervis, John B.f 
Jones, Benjamin F. 
Joy, James F. 
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Rome, N. Y. 
Pittsburg, Pa. 
Detroit, Mich. 



Address. 



jJate of 
Membership. 

Mar. 19, 1870 

June 15, 1870 

Nov. 6, 1872 



Kingsley, William C. 
Krupp, Frederick 



Brooklyn, N. Y. 
Essen, Prussia. 



June 6, 1870 
June 14, 1870 



Long, Denis Louisville, Ky. Mar. 28, 1S72 

Lowthorp, Francis C* 152 Greenwood ave., Trenton, N..J. Mar. 17, 1870 
Lyon, William M. Pittsburg, Pa. Mar. 23, 1870 



Merritt, George 
Merz, Frederick W. 



131 William st., New York City, N. Y. May 6, 1870 
74 Green st., Louisville, Ky. May 28, 1872 



Norman, George H.* 343 Beacon st., Boston, Mass, Mar. 23, 1870 

Norton, Frederick O. 92 Broadway, New York City, N. Y. June 4, 1879 



Prosser, Thomas 
Reed, William W. 
Richmond, Henry A. 
Rumsey, B.C. 



15 Gold st., New York City, N. Y. June 1, 1870 

Erie, Pa. Dec. 20, 1872 

Buffalo, N. Y. . July 7, 1870 

Buffalo, N. Y. May 12, 1870 



Scott, William L. 
Seymour, M. T. 
Stewart, David A. 

Swift, McRee* 



Erie, Pa. July 7, 1870 

55 Broadway, New York City, N. Y. July 21, 1870 
Pres. Pittsburg Locomotive and Car 

Works, Pittsburg, Pa. Nov. 7, 1872 

Pres. P. W. & G. P. Co., New Brans- 

wick, N.J. Mar. 9, 1870 



Tasker, Stephen P. M. 

Taylor, William J. 
Thaw, William 
Toucey, John M. 



(Morris, ( Tasker & Co.) Philadelphia, 

Pa. ^ Sept. 20, 1872 

Iron Master, Chester, N. J. May 10, 1870 

Pittsburg, Pa. Aug. 30, 18*71 

Grand Central Depot, New York City, 

N. Y. May 17, 1870 



Walker, George C. 
Watson, James 
Welton, Nelson J. 



228 Michigan ave., Chicago, 111. Feb. 6, 1873 

Paterson, N. J. Dec. 5, 1872 

Waterbury, Conn. Jan. 20, 1873 
Fellows, 63. 



♦Member. tHonorary Member. 
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SUBSCRIBERS TO THE BUILDING FUND. 



Note.— All contributions to the Building Fund are to be acknowledged from time to time, 
by printing lists of the same in the monthly Proceedings of the Society, and in addition to 
this, the names of all those who may subscribe $100 or more are to be regularly enrolled and 
published in future lists of the Society under the head of Subscribers to the Building Fund. 

Andrews, Hitchcock & Co Cleveland, Ohio. 

Ayer, H. C 362 Dearborn St., Chicago, 111. 

Barnard, John F Gen. Sup't K. C, St. J. & C. B. R. R., St. Joseph, Mo. 

Bell, H. P Care Blanchard & Wilson, Winnipeg, Manitoba. 

Billin, Charles E Illiana, Edgar Co., 111. 

Blackstone, T. B President Chicago & Alton R. R., Chicago, 111. 

Boller, Alfred P 71 Broadway, New York City, N Y. 

Boston Gas Light Co 24 West st., Boston, Mass. 

Bouscaren, Louis G. F Cons. Eng. Cin. South. Ry., Cincinnati, Ohio. 

Bouton, N. S Chicago, 111. 

Bowen. E. S Gen. Sup't N. Y., L. E. & W. R. R., 21 Cortlandt st., 

New York City, N. Y. 

Boyd, Charles R Wytheville, Va. 

Brooks, Frederick Care Mexican Central Ry., Tampico, Mexico 

Brown, Charles 52 William st., Room 9, New York City, N. Y. 

Cable, R. R Vice Pres't and Gen. Mang. C, R. I. & P. R. R., Rock Island, 111. 

Carnegie, Andrew Pittsburg, Pa. 

Chamberlain, Selah Cleveland, Ohio. 

Chanute, A Box 2819, Leadville, Col. 

Chesbrough, E. S 175 LaSalle st., Chicago, 111. 

Chisholm, William Pres't Cleveland Rolling Mill, Cleveland, Ohio. 

Cisneros, Francis J 311 West 33d st., New York City, N. Y. 

Cleveland City Forge and Iron Co Cleveland, Ohio. 

Collingwood, Francis 279 Front St., New York City, N. Y. 

Corthell, Elmer L Mills Bldg., 15 Broad st., New York City, N. Y. 

Coryell, Martin Lambertville, N. J. 

Coxe, Eckley B Drifton, Jeddo P. O., Pa. 

Crerar, John 11 Fifth ave., Chicago, 111. 

Cunningham, James H 50 Queen st., Edinburgh, Scotland 

Davis, Joseph P 28 East 20th st., New York City, N. Y. 

Dickinson, P. P 237 Broadway, New York City, N. Y. 

Drake, John H Care A. P. Boller, 71 Broadway, New York City, N. Y. 

Dunlap, G. L 328 Dearborn ave., Chicago, 111. 

Eads, James B Room 502, Chamber of Commerce, St. Louis, Mo. 

Eckart, William R P. O. Box 1587, San Francisco, Cal. 

Eells, D. P Cleveland, Ohio 

Emery, Charles E 16 Cortlandt st., New York City, N. Y. 

Farren, B. N 1 73 1 Spring Garden st., Philadelphia, Pa 

Felton, Samuel M Pres't Penna. Steel Co., Philadelphia, Pa. 

(45) 
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Fink, Albert 346 Broadway, New York City, N. Y. 

Fisher, Charles H Ch. Eng. N. Y. C. & H. R. R. R., Albany, N. Y. 

Flint, Charles R 87 Wall st., New York City, N. Y. 

Francis, James B Ch. Eng. Proprs. Locks and Canals, Merrimack River, 

Lowell, Mass. 

Glover, Oliver L .' . Pittsfield,' Mass. 

Gooderham, W., Jr Pres't T. & N. R. R. Toronto, Canada 

Goodridge, John C, Jr 127 East 25th St., New York City, N. Y. 

Gorringe, Henry H Lieut.-Com. U. S. N., 32 Waverly Place, 

New York City, N. Y. 

Harris, Henrique 212 Adelphi st., Brooklyn, N. Y. 

Harris, W. H Cleveland, Ohio. 

Hasell, Bentley D., Pier 27, North River (P.O. Box 2605), New York City.N. Y. 

Holley, Alexander L* Brooklyn, N. Y. 

Horton, Sandford Ass't Eng. Tehuantepec R. R., Jaltipan, Mexico. 

Hyde, William B 162 Third st., Oakland, Cal. , 

Jervis, John B Rome, N. Y. 

Keefer, Thomas C Ottawa, Canada. 

Kellogg, Charles Athens, Pa. 

Leavitt, Erasmus D., Jr 604 Main st., Cambridgeport, Mass. 

Leith, Alexander J Honore Building, Rooms D and E., Chicago, 111. 

Lewis, Eugene C Sycamore MTg Co., Nashville, Tenn. 

Macdonald, Charles 52 Wall st., New York City, N. Y. 

Maher & Brayton, Cleveland, Ohio 

Maurice, Charles S ' Athens, Pa. 

Maxwell. James R Newark, Del. 

McFadden, Charles Andalusia, Bucks Co., Pa. 

Melvin, David N New Springville, Richmond Co., N. Y. 

Metcalf, William Pittsburg, Pa. 

Nettleton, George H. . .Gen. Mang. K. C, F. S. & G. R. R., Kansas City, Mo. 

. Nettleton, William A Phillips Academy, Andover, Mass. 

Nicholson, George B 9 Carondelet st., New Orleans, La. 

Norman, George H 343 Beacon St., Boston, Mass. 

North, Edward P. .(Care Am. Soc. C. E.), 127 East 23d st.,New York City, N.Y. 

Norton, F.0 92 Broadway, New York City, N. Y. 

Payne, Henry B Cleveland, Ohio. 

Perkins, C. E , . . Vice-Pres. C, B. & Q. R. R., Burlington, la. 

Philbrick, Edward S 12 West st., Boston, Mass. 

Porter, H. H 432 Dearborn st., Chicago, 111. 

Potter, O. W 532 Dearborn ave., Chicago, 111. 

Prescott, Scott & Co P. O. Box 2128, San Francisco, Cal. 

Reed, Edward M .Vice-Pres. N. Y., N. H. & H. R. R., New Haven, Conn. 

Roberts, W. Milnor* Rio De Janeiro, Brazil. 

Robinson, A. A Topeka, Kansas. 

Robinson, Moncure Philadelphia, Pa. 

Rotch, William. Jamaica Plain, Mass. 

Rowland, Thomas F Continental Iron Works, 'Greenpoint, N. Y. 

Sickels, Theophilus E Cons. Eng. U. P. R. R., 197, Broadway. 

New York City, N. Y. 

♦Deceased. 
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Smith, C. Vandervoort Ch. Eng. Man. Gas Co., foot of West 18th st. ? 

New York City, N. Y. 

Smith, Wm. Alexander 412 Madison ave., New York City, N. Y. 

Stranahan, J. S. T Brooklyn, N. Y. 

Sweet, William A Syracuse, N. Y. 

Swift, McRee New Brunswick, N. J. 

Sykes, M. L 52 Wall st., New York City, N. Y. 

Thaw, William Pittsburg, Pa. 

Tod, John Cleveland, Ohio 

Wade, J. H Cleveland, Ohio 

Weir, Frederick C Burnett House, Cincinnati, Ohio 

Welch, Ashbel Lambertville, N. J. 

Whipple, Squire 237 State St., Albany, N. Y. 

Whittemore, Eugene Care C, M. &.St. P. R. R., Milwaukee, Wis. 



PAST OFFICERS 

OF THE 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 



PRESIDENTS. 



James Laurie.* November 5, 1852, to November 6, 1867. 
James P. Kirkwood,* November 6, 1867, to August 5, 1868. 
William J. Mc Alpine, August 5, 1868, to November 3, 1869. 
Alfred W. Craven* November 3, 1869, to November 1, 187 1. 
Horatio Allen, November 1, 1871, to November 5, 1873. 
Julius W r . Adams, November 5, 1873, to November 3, 1S75. 
George S. Greene, November 3, 1875, to November 7, 1877. 
E. S. Chesbrough, November 7, 1877, to November 6, 1878. 
W. Milnor Roberts,* November 6, 1878, to November 5, 1879. 
Albert Fink, November 5, 1879, to November 3, 1880. 
James B. Francis, November 3, 1880, to January 18, 1882. 
Ashbel Welch, January 18, 1882. 

VICE-PRESIDENTS. 

Edward Gardiner * November 5, 1852, to November 2, 1853. 
Charles W. Copeland, November 5, 1852, to November 3, 1869. 
Alfred W. Craven,* November 2, 1853, to November 6, 1867. 
Julius W. Adams, November 6, 1867, to November 5, 1873. 
James B. Francis, November 3, 1869, to November 2, 1870. 
Thomas C. Clarke, November 2, 1870, to November 1, 1871. 
Jacob M. Clark, November 1, 1871, to November 5, 1873. 

* Deceased. 
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W. Milnor Roberts* November 5, 1873, to November 1, 1876. 
Theodore G. Ellis, November 5, 1873, to November 7, 1877. 
Alexander L. Holley,* November 1, 1876, to November 7, 1877. 
Albert Fink, November 7, 1877, to November 5, 1879. 
W. Milnor Roberts* November 7, 1877, to November 6, 1878. 
James B. Francis, November 6, 1878, to November 3, 1880. 
Octave Chanute, November 5, 1879, to January 18, 1882. 
Ashbel Welch, November 3, 1880, to January 18, 1882. 
William H. Paine, January 18, 1882. 
James B. Eads, January 18, 1882. 



SECRETARIES. 

Robert B. Gorsuch, November 5, 1852, to November 2, 1853. 
Edward Gardiner,* November 2, 1853, to December 1, 1854. 
James O. Morse, December 1, 1854, to November 3, 1869. 
Thomas C. Meyer, November 3, 1869, to January 5, 1870. 
Alfred P. Poller, January 5, 1870, to November 1, 1871. 
Gabriel Leverich, November 1, 1871, to November 7, 1877. 
John Bogart, November 7, 1877. 



•TREASURERS. 

Robert B. Gorsuch, November 5, 1852, to November 2, 1853. 
Edward Gardiner * November 2, 1853, to December 1, 1854. 
James O. Morse, December 1, 1854, to November 3, 1875. 
John Bogart, November 3, 1875, to November 7, 1877. 
J. James R. Croes, November 7, 1877. 



DIRECTORS. 

W. H. Morell,* year beginning November, 1852. 

W. H. Sidell * " " " 1852. 

Julius W. Adams, years t4 " 1852, 1875. 

James P. Kirkwood * " 4T " 1852 to Nov. 1867. 

Alfred W. Craven * " " •* 1852, 1867, 1868, 1871 and 1872. 

William J. McAlpine, years beginning November, 1853, to Nov. 1867, and 

Nov. 1869. 
William H. Talcott* " 4< " 1853, to Nov., 1868. 

James O. Morse, " 4< " 1853, to Nov., 1867 and 

Nov., 1876. 
J. W. Pratt* ,4 44 44 1853. 

I. C Chesbrough,* 4< " " 1854, to Nov., 1867. 

James K. Ford, " 44 " 1867, 1868. 

♦Deceased. 
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George S. Greene, year beginning November, 

John F. Ward, 

E. S. Chbsbrough, " " " 

Thomas Prosser, " " " 

Jacob M. Clark, " " " 

Thomas F. Rowland, " '* 

Charles Macdonald, '* " 

Alfred P. Boller, " " " 

William E. Worthen, " 

John Bogart, " " " 

f. collingwood, " " " 

De Volson Wood, 

Octave Chanute, 

A. L. Holley* "• " " 

Q. A. GlLLMORE, " 

W. Milnor Roberts,* " *' " 

J. James R. Croes, " '* " 

William H. Paine, 

M. N. Forney, 

Joseph P. Davis, 

C. Shaler Smith, " " " 

C. Vandervoort Smith, " " " 
Thomas C. Clarke, '• " " 
Theodore G. Ellis, " " •' 
Charles Hermany, " " " 
Edgar B. Van Winkle, " " 
Gouverneur K. Warren." " " 
G. Bouscaren, " " " 

D. J. Whittemore, " " 

Thomas C. Keeper, " " January, 

Thomas L. Casey, " " *' 

George S. Greene, Jr., " " " 

George W. Dresser, " " 

* Deceased. 
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